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Arevisionaire Spindle 


SHOW YOU WHAT PLUG GAGES CAN’T 


ee 
A PRECISIONAIRE STANDARD SPINDLE — 5 
SHOWS WHETHER A HOLE IS: \ 


A Precisionaire and standard spindle shows you in- 
stantly whether a hole is dimensionally O.K.—and, 
if not, what the error is, where it is, and how much. 


Precisionaire spindles prevent accepting bad parts in 
. Receiving Inspection. In Production Inspection they 
‘ TAPERED show when and how to adjust a machine before scrap is 
produced. They prevent passing incorrect parts in 


| Final Inspection. 
Other Precisionaire spindles and fixtures for single and 


multiple gaging of internal and external diameters, 
squareness, concentricity, center distance, etc., are 


readily available. 
A PLUG GAGE SHOWS YOU ON 


Whether the hole being checked will 
as ble with a mating shaft of known 
diameter— It cannot measure any con- 
dition shown at the left. 





Stock Delivery on Precisionaires—4 weeks delivery on Siandard Spindles and Master Settings Rings 
Sizes .125 to 4.000", See your Sheffield Representative or write for new Precisionaire Catalog. 
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PERSONAL PRODUCTS CORPORATION... cuicaco, 1LINoIs 
give THREE VERY GOOD REASONS for Using 
R. G. BOCK P. Q. SCOPES to help them maintain 
the high quality standards of their well-known products 





| 1 Foreman knows at a glance if 


equipment is operating satis- 


factorily. 


2 Operators have become more 


quality conscious. 


3 Quality levels of their different 


products are easily compared. 











R. G. Bock P. Q. Scopes — with the 
Quality Index — Standard Conformity 


Quality Index, d 


ORGANIZATION — PLANNING — CONTROL 
Production and Quality Incentives 
Cost Reduction 
Operating Procedures Write for Outline of Practice 
R. G. BOCK P. Q. SCOPE >»: 
: | while a job is sasaten, 
Order direct from R. G. BOCK ENGINEERS INDUSTRIAL MANAGEMENT 


1937 IRVING PARK ROAD ° CHICAGO 13, ILLINOIS 
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for new high precision gaging... 


ee " NEW N° 955 
Electronic Caliper 


Now you can measure work-in-process as closely as .00001" — 





without removing the work from the machine or fixture, 
without lifting work from the bench. Apply the No. 955 
Brown & Sharpe Electronic Caliper to the work and take your 
readings in units from .000L” to .00001” on the 

No. 950 Electronic Amplifier. 


A measuring range from 0” to 4" is provided by four 
interchangeable jaws ... only one master is required tor any 
particular setting. For measuring long work pieces, an aligning 
attachment is available which provides a positive 
three-point bearing when caliper 

is applied to the work. A complete 

description of this precision 

caliper is given in the new ; 

Electronic Measuring Equipment fy 

Catalog. Write for it. 

Brown & Sharpe Mfg. Co., 

Providence 1, R. I. 


WE URGE BUYING THROUGH THE DISTRIBUTOR ( —" 


|BS 
Brown & Sharpe 
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OO “INSPECTION “Lenyes{ unit cost 


IGH SPEED 


MULTI-DIMENSION INSPECTION MACHINES 


Vmportant “Features 


Fully Automatic 
Hand Operated 


Semi-Automatic or 


Check up to 12 dimensions on each 


piece, simultaneously. Sigma has built 
special machines to check as many as 28 
dimensions simultaneously on a turbine 


blade in 12 seconds 

Checks External or Internal Dimensions 
Depths 
Squareness of Faces 


Profiles, Concentricity, Tapers 


Easily and quickly set to the required 
tolerances 

Rapid change of set-up from one 
part to another 

Handles pieces from 

wide and up to 8" long 
Results are instantly visible 
by signal lights 
Gudranteed accuracy of 
Electric Signal Gauge is 
00005 

Inspects up to 10,000 
pieces per hour 

Counts, tabulates and 
ejects pieces into sep 
arate compartments MEP 
for correct, Oversize Telelele: 
and undersize : 


parts 


Send us blue prints or saniples of parts 
you want checked, giving us your inspection 
requirements. Our Engineers will be 
glad to make suitable recommendations. 


MAN 


COSA 


UFACTURED BY SIGMA IN 


CORPORATION 


405 Lexington Ave., New York 17 


IN DETROIT AREA contact DETROIT-COSA CORPORATION, 16923 James Couzens Highwey, 


STRUMENT \ 











bs Automatic Multi-dimansional 


TILL LILE ME TLL ET CELT 


fe@d for chedking six dimensions on 
2'500 per hour 


wheel steds Output 


THESE MACHINES IN OPERATION AT COSA’S WEW YORK 
SHOW ROOM OR SEND FOR DESCRIPTIVE LITERATURE. 


ETCHWORTH 


“Your source for all Precision Mack 
from Small Bench Lathes to Large B 


Detreit 35, Mich. 





An Attribute Chart for 
Acceptance Purposes 


es are three alternatives re- 
garding inspection of parts; ir 

spect all of the parts, inspect a 
sample of the parts, or inspect none 
of the parts. Occasionally a product 
that 


spection is required 


is of a nature literally no in 


However, in all 
instances where parts are of a pre 
cision nature or have some function 
al purpose, inspection is a requisite 
Prior to ontrol 
this 


statistical quality « 
100% 


attendant high cost, or 


meant screening, at the 
a spot check 
If a spot check were used, someone 


would interpret the findings and a 


decision would be made to accept 
the material without further inspe« 
tion or proceed with 100% screening 
Unfortunately, interpretations varied 
widely, and all too frequently an in 
time 


ordinate amount of was spent 


screening lots of an essentially a 
ceptable character or 
that 
quantities of scrap 


With the 


methods 


passing ma 


terial contained undesirable 


advent of statistical 


discreet sample sizes and 


acceptance criteria were provided 


for any desired quality level and lot 
these plans 


size. As confidence in 


increased, sampling inspection re 
placed 100 


and greater degree 


inspection to a greate! 


Exper ience has 





Figure 


l 


FAY CARLSON 
Sundstrand Machine Tool Company 


demonstrated to all of us at one time 
how the 


and distracti 


or another element of fa 


tigue n can undermine 


the efficiency of 100 inspectior 


As beneficial as 


plans are, the tact rematr 


these sampling 
that man 
ufacturing must proceed at or about 
Acc eptable Quality Level 

defective or will 
This fact 


what has alway 


percent 
screening result 
ised at- 


been the 


regardless retoc 
tention on 
backbone of 
effort 


Inspection 


any successful 
Patrol of 
The 
ing as much inspection effort as pos 


of rigin of the 


Inspec 
Machine Line 


oncentrat 


thon 
logic of « 
sible at the point 
dimension has long been acknowl 


edged, for only at the machine doe 


the opportunity exist to influence 
the physical .characteristics of the 
part. As 


vein, the idea 


thinking proceeds in this 


occurs that the volume 


of machine line inspection could be 


geared to a set ol sampling tables 


which would make acceptance 


material contingent upon the line in 


spector’s findings and relegate bench 


inspection to the function of screen- 


ing unacceptable orders. In this way 


emphasis on line inspection can be 


increased at the expense of bench in 


spection, a needless duplication of 


Attribute Chart 


effort can be eliminated, and the fi 


f material can be « x pe dited 
Although several « 


are universally 


ommon charts 
used for 
X.R 


chart 


process con- 
chart, the p 
they 
this 


such as the 
and the « 
adaptable to 


trol 
chart 
readily 


are not 
purpose 
This is especially true when as many 
as twenty or more dimensions are 


being generated at one time 


There is, h« 


successfully 


chart which 
fulfills these re- 
This chart, the Att: 

bute Chart, originated by Lloyd V 
Carter of the Air Material Command 


specifically in 


wevel! a 
very 


quirements 


for us” conjunction 


with MIL-STD-105A 


that makes it applicable in a 


has a versa 
tility 
wide range of situations 

To illustrate the application of the 
chart. 'et us take a lot of 200 gears 
By consulting the route card that 
accompanies the work we may ente! 
onto the chart Figure 1) the 
Part Name, Order Number, Part 
Number, Lot Size, and Operation 
Number. The Date, Inspector's Clock 
Number, Operator's Clock Number 
Nun be: Ma hine 


entered in from 


(See 


Department and 
Number 
common knowledge 
Entering Table III of 
105A with the lot size, we 
proper sample re 
Level If the lot size is 
200. the sample size letter is H. En 
tering Table IV-A with Sample Size 
Letter H, we find that the appropr 
Sample Size for our | 


may be 


MIL-STD- 
find the 
letter under In- 


spection 


ate Single 
size is 35 

Ar Acce ptab Quality 
(AQL) must then be established. If 
we set the AQL at 15 
the appropriate rejection number is 
2. (Table IV-A) 

The 


carry out 


Level 


we find that 


inspector's object now is to 


a periodic inspection such 
that 35 pieces will have been checked 
when the lot reaches completion 
and at an interval which will permit 


the heading off and correction of 
out of tolerance conditions 
In order to establish a rational in- 


spection interval and sub-sample 


we divide the 


The 


size 


the lot size 


sample size into 


result will identify 
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PART NAME 
[Lot size 
OPER 
SAMPLE S 
HRLY RATE 


SUBS 


5 
DEPT 
MACH. NO 


DIMS 


ee 
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neither 

take an 
where lir 

we divide 
division i 
duction to 
that would 
hour. This mz 
a practical 
sample size 
der discussi 
averages 4 
200 35 
Therefore 

a half is 
size and tin 
uses 

He is not 
the minute no! 


gress at a preci 
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ATTRIBUTE CHART 
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Attribute Chart with Classification of Defects 


are equal to or 


DEF 


GRAND TOTAI 
DEF 








at the period 
it is held to be most 
entative of the condi 


operation at that point 
found to be defective 
ctior j ot course 

lot 1 completed the 
detective pieces is com 


If the 
greate! 


rejection number 


number the lot 
bench and 100 


ed out on the dimen 


jectior 


to the 


o be defective 


i immediately raised 


ntroducing a condition of 


selection has 


ampiing the 


principle of 


been compro 


and the Operating Characte 


for the sampling plan in 


vitably altered 


is that the element of 
is not destroved As has 





the hourly rate of 


production does vary, therefore there 


been pointed out 
are no specific pieces foreordained 
for selection. Also the sampling plan 
becomes more discriminating rather 
the 


than less for following reason 


When applied to a 
finished order of material 
the 
defective pieces in the sample is rep 
resentative of the 
lot. The occurrence of defectives in 
the use of the Attribute Chart is also 


representative of defectiveness in the 


sampling is 
as is done 
conventionally, occurrence of 


defectiveness ir 


lot but it projects a degree of de- 
fectiveness that is greater than actu- 
ally exists when the results are sub- 
jected to the 
When an out of tolerance condition 


acceptance criteria 


is found on the line, it is corrected 


therefore the occurrence of a defe« 
such 


tive is representative only of 


have been gene- 


to the find- 


defectives as may 


rated immediately prior 
ings of the defective in the sample 
If the interval of inspection is ration- 
al, the probability of accumulation 


of large quantities of scrap is small 


and so we that we have not 


jeopardized our quality by the use 
of this chart 


The Attribute 


said to provide an 


Chart may then be 
inspectors wo 
report, a rational guide to periodic 
patrol inspection with over 
process control 

sing difficulties 

acceptance 

conjyuncti 

defects 

can prov 

establishing 


inspectior 


The Role of Statistics in Increasing 


Productivity of Industrial Research’ 


(For 


BICKING 


rcules Powder Compar 


CHARLES A. 


th He 


merly u 


4) 


Research and Development Division, Office, Chief of Ordnance 


INTRODUCTION 


A part of the content of the statis 


tical approach to experimentation 


may seem naive to the experienced 
Laplace, an early 


research worke1 


student of probability, said of his 
work that it 


sense reduced to calculation 


was basically common 


CONDITIONS OF PRODUCTIVITY 


When this kind of common sens« 
is applied to the real problems of 
laboratories 


industrial research 


there are at least two conditions 
which point up the fundamental sim 


plicity of the approach 


It will be found that the individual 


experimenter is not always dealing 
with problems of primary measure 
ment nor, even when the problem is 
of major importance, with the whole 
scope of the research project. Rather 
likely to be 
concerned relatively insignifi 
cant problems like the 


effect of a small change in conditions 


researchers 
with 


most are 


day-to-day 


on output of a process, a comparison 
between instruments or technicians 
or a change in specifications which 


will give a slight competitive superi- 


the Gordon Research Cx 
Association for the 
New Hampton, N 


*Presented at 
ference, American 
ancement of Science 
27 July 1951 
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There are 


little problems to 


ority to the product pe. 


haps, nine of these 
big ones requiring 
the 


In spite of thei: 


every one of the 
effort in 


statistical methods 


a major application of 


individual insignificance, in mass the 


ount tor 


small problems probably ac« 
the greatest part of the available in 


crease in productivity of research 


Refined statistical techniques are 


not required for the solution of many 


of these simpler problems, and trial 


of some of the rough and ready 


techniques that are available is often 


’ 
very successful. From a_ practical 


standpoint, results are what count 


ind not the theoretical purity no! 


TABLE 1 


Reduction in amount of 


a. By 


getting more initormation 


experimenial 


rigor ot an 
ot fact it 
indefensible 
insistence on 
ods will rui 
dustrial uss 


or elsewhere 


A 
the 
those 
exercise 
top in thei 
they i 
sight and judgment. Even the most 
will 


thinking 


always men of exceptional in- 


experienced investigator find 
that the statis 


supplement 


his iuds 


Sources of Increased Research Productivity 


Work 


for the same 


substituting factorial for classical designs 


b. By 
through use of 
fractional replication 


Improvement in the reliability of 


specific measurements of the sources of 


Improvement in the quality of 


such devices as 


interpretation olf 


using partial designs which drop all but ess 


Latir 


Squa t 


results by making more 
erro! 


results \ planned 


coverage of foreseeable aspects of a problem 


Improvement in 
and action 


the effectiveness of 


presentation decision 
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TABLE 2—Factorial Design for Study of Brittle Temperature of Sheeted Vinyl Plastic 








ns actually made according to a fractional experimental plan are shown 


ur levels. The factorial design to 
onditions consi to mos maximize information was, there 
rtant were choser ol n ore, a block of 2x 2x2x3x3x4 
ol three « I ‘ we vels r 288 runs. The skeleton design is 
ven in Table 
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Figure 1—Pattern of Mold Block 
old Cavities; X, Y, Z Areas of Cavity 
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Mill 1 and Mill 2 
separate millings of plastic 
with plasticizer made on different 
Mold 1 and Mold 2 are two 


separate moldings made 


stand tor two 


powder 


days 
from each 
milling on the same day each by 


different operator 


The locations of Sections A, B, C 
and D of the mold and of areas X 
Y. and Z of the 
in Figure | (Pattern of Mold Block) 


Specimens were 


cavities are show! 


aged for 
week, and 4 weeks and samples 


each aging were ested for 


temperatures by each of two 


TABLE 3-—Assignment of Degrees 
of Freedom in Factorial Design for 
Study of Brittle Temperature of 
Sheeted Viny! Plastic 





Degrees of 
Freedom 


Main Conditions 

Interactions 
First Orde 
Second Orde 
Third Order 
Fourth Order 
Fifth Orde: 





S and J. All test results 
have been coded. The 
ings were nminus deg 


grade 


Instead of pert 
called for by the 
design 


complete 
some traction 

chosen in a planned pattern, may 
made, with some loss of informatior 
of course A considerable degree 
understanding of the underlying 
statistics and of the purpose of the 
experimentation = are | 
intelligent choice of the appropriat 


Understanding of 


requiret 


fractional design 
at least the terminology in commor 
use is assumed in the following d 
cussion. Some of the considerations 
involved may be explained by refer 
ence to a tabulation of the degrees 
of freedom available in the full fa 


Table 3 


torial design 


One-half replication involve 
eliminating half the runs, or 144 
degrees of freedom. Fortunately, in 
formation is lost first on the highe: 
order interactions which would be 
particularly hard to explain in tech 
nical terms, anyway. Beginning with 


the highest order interaction, it can 


10 


be determined just how fa: up Table the sectior of t moid, and tne 


3 half-replication will affect infor- Aging Period wv found to have 
mation available on interactions. The 
effects 
availability of ar \- and three aging periods are shown 
Table } Using a tec hnique 
Tukey Section C 


interactions an possibly , found to be different from B 


important « ffects 


seriousness of the de- The aver ages tor the tour sections 


pend or the 


dependent estimats experime below 
I 


error, the impo f lower o devised by 


things not easily ver il d are indistinguishable among 


Also there a signih 


tO aRINE 
appears tl m™ 
explained by ; linear correla- 
tion « ! ! t time 
Advantage m i our sources 
mproven pointed out 


expe rime 


ocedure i 


confirmed the 


Example B 
Involve iit é < ict development 
freedom and ‘ no ‘ rm pra o compare 
mation ) . id oO it re <1 Value . ample 


One-qual 


TABLE 4—Average Brittle Temper- tan eet ae 
ature of Vinyl Plastic for Mold ; ‘ 

Sections and Aging Periods ’ citi aie 

(Degrees C.) ea y ’ Uy 


conditions 


ollable variations 


ie to inconsistencies 


se of 





standard ma 
il chart f 
provides a 

ymmparison and 


vnere ae 





could 
adequate ‘ 
probably 


vould be 


Quite 


Was ay ailable 


juate 
experimet! tal 


erro’ involved j temperature 


testing. Ther-for only a one-sixtl! 
eplication, indica t t ‘ 
ults entered mace 


TI er sidual eri 


wv thirst order inte 
actions) was o small compared to 


the ndependent measurement unusually 
error, that it was concluded that high or low pote 


nor On the other hand, lack of control 


unknown 
first order interactions were 
significant (although not separated on the standard chart indicates a 
by this experiment) and that suffi 


nt data were on hand to test the y. Jot parating Mea 
ss effects of the main conditions 


the 95 significance level 
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described. The general list of areas 


of research activity are given In 





SOfave race 


SOF LowEeR CONTROL 


Control Charts for Insecticide Evaluation lit 


rduct 


the advé 


Many 


sample 


$95 00 to $15.00 


tistics 


has been n asking tne 


t ded 


menter Oo ass n aa 


the statistic 


Since obviou 
an added 
work 

look at 
scientists 
specific areas 


» called upor 
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Table 5 

PRINCIPLE AREAS WHERE 
STATISTICS APPLIES 

the 

offer in 


statistician has 
all of 
contribu- 


IV and V, 


Although 
IGM FLY 
omething to these 


most important 
areas I, Il 


follows 


areas, his 

trons are in 

itlined as 

I. Formulating Problems and Hy 
pothneses 

\. Identifying 


problems 


and exploring 


the (un 
derstanding scope ) 
Setting up hypotheses 
This requires either teamwork be- 
tween the statistician and the work- 
a substantive field or the wed- 


B. Defining program 


er in 


w of statistician-scientist In one 
ndividual 


Il. Planning the 


and Designing 

tigatior 

\ Collecting 
formation 


B. Setting up the assumptions 


inve 


AREAS OF RESEARCH ACTIVITY 


nent ned ome ot thn 


background it 


C. Identifying and controlling 
important variables 

hoosing factors and levels of 

e factors to be studied and plan- 
eliminate the effect of others 

ran- 


by balancing, or by 


Deve loping systematk and 
nciusive plans 
Jeveloping plans for the use 
f equipment, materials 01 
techniques 
Anti ipating difficulties and 
alternative outcomes 
G. Determining number of ob 
ervations 
H. Review of preliminary de 
ign with all concerned 
IV. Interpreting Research Results 
A. Evaluating findings 
Definite 
fined to 
from the evidence at hand 
B. Pointing out 
of data 
Preparing Reports 
Use of 


presentation 


conclusions con 


expel strict deductions 


total 


Areas of Research 
Activity 


TABLE 5 


Implications 





tabular and graphi 


CONCLUSION 


It has been recognized by many 


xperimenters that time and money 
experimentation warrants 
and 


The important 


pent on 


easonably careful complete 
inalysis of the data 
yrollary to that point of view is that 


and 


Administering 


Projects 
the intention to spend time 


Accepting Per money on analyzing data warrants 
Responsibility corresponding care in planning for 


its collection 
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Foundry Quality Control* 


Y designating this topic “Foun- 

dry Quality Control,” I do not 
in any way want to imply that Qual 
ity Control in the foundry is basi- 
cally any different than it is ar 
where else. It is still the study and 
only differ 


ence I have been able to establish 


control of variables. The 


is that in the foundry we have les 
control of the 
This lack of control has 


present day 


variables than in other 
industries 
existed becaus¢ the 
foundry stems from an art that, at 
one time, was covetous and secretive 
The advent of mass 
Foundrymen be 


production 
forced the change 
gan to share their knowhow The 
transition took place and the four 

dry almost kept step with other i 

When they started to writ 
found 


justries 
books on the foundry, it was 
that there were too many divers 

fied ideas. The A.F.S. started its 
handbook in 1932, and it is still very 
incomplete. Great strides have been 


made in metallurgy and foundry 
engineering but we have still re 
tained this hidden lack of contro 


It has been overshadowed by the 


rapid progress. We have grown to 
accept it as part of foundry practice 
It has taken the form of the unwe 
come visitor who is tolerated be 
cause we do not know how to throw 


him out 


\ 
aerey : 
arnt at 








“ye? pate « na 


Figure 1 
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International Harvester Company 


Our present knowledge of foun- 
practice derived from the 
crets of melters and mold 
Through the long tedious proc- 

of trial and error uur present 
day foundries have been built. and 
this inherent lack ontrol has 
been incorporated the practice 
and accepted as such. For instance 
an iron sample may be taken every 
hour but the result isn't availabl 
When a shrink- 
it ometimes 
make a ol 


amount ol 


intil } lay 
awe con 

takes weeks to rection 
The enormous money 
pent in cleaning and repairing cast- 


ngs is evidence of lack of control 


What I am 


cannot control 


getting at 1 that we 
foundry practice 
merely by changing a tool setting 
We don't have a dial indicator on 
the cupola that tells us the analysis 
w the condition of the iror 


To eliminate this lack of control 


we have to make functional changes 
We have to find and devis« 


ods of control. We have to change 


meth- 
mur way ol thinking in orcet! to 


eliminate intuitive decisions that 


have caused so much trouble in the 
past 

We have exhausted the trial and 
error method. Many sciet meth- 
ods are inadequate becaus yu car 


observe only 


) 
x 


SPEER eee ees 


Correlation Between Cylinder Bore and Top Deck Hardness of Motor Block. Figure 


Now 
ell you 
po ble 


Val iable 


ontaml 


charge 


a ale 
core tensile strer 
tent, amount ol core 
of melt, mold hardnes 


ot pouring al 
truth is that « 
variables 

ot a casting and qu 

the study and cont 

We can therefor 


ility cont 


ables 
that qui 
methods v 


Histograms and 


Control Chart of Hardness of Motor Blocks Before and After the Application of SQC 
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2 Laeet UmtT-s0COme Smee T 


Figure 3—Percentage of Scrap at the Molding Operation. Figure 4—Per-centage of Scrap Charts Located in 


the Foundry Superintendent's Office 


l test operator just how much alloy 
! given chill A chill-test 


attempting ) Prior to this study the relation »> add tor a 


question which is summarized in Fig 


through ship, if any, between top deck and also developed so that 
methods hardness had been doubtful n ni suld be read in smalle: 
By applying statistical methods, we f measure. We had been 

depth to the 


A PROBLEM IN HARDNESS established that the relat mnship is ima b the chill 
CONTROL real and constant enoug! wr relia- ! xty-fourth of an inch th 


example ibout a vear vO Lit F om this study \ found i sC% librated i thirtv-seconds 
Ked ! i 1e top deck would | \ ig tl ne t gage we 
e 196 in « oO maintain 


bore hardness of at ast 190 r of 3 i ‘ ‘ neh, or 
inch 


a 
oa quat 


ine fi In conjunction with this correla 
e 170 to 223 tion we had to run another study to Ses ts new method of 
had been determine the relationship betwee1 ntrolling hardness is shown in the 


Vv that top deck and the pan rail. We knew comparati graphical picture on 


KnNevVy ina 


hin specifi that it was the hardest part of the evlinde: ock hardness (Fig. 2) 
block o we had to be ure that the i ol 1 the left shows the 
pan rail would nachineable , it as. Almost all 
incres ! lardness blo \ within the blueprint 
f the block. $§ his study , f io 1ich would have to 
fave satistactory 1 s pecilica d 1 ord naintain the re 
23. Then sired bot ‘ ’ The chart and 
had to do was to find out how 


ake blocks within that pecih- 


tions were at ind 


REDUCTION OF SCRAP 


tne 


prope rtie 
udy of th tions t , , rally beet pra 
cni depth i arar Ss Was } | . f 1 QC pro 
We found th: t am . only ’ application 
hold the hill betweer 5 asonab! sure 


This was vuch highe than 


conditions 

oO maintain 

blocks 
age top 

aeck fnard : respond- i properly 


n avera « hard Fron additior 


a chart 
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exampit The scrap is ially caused 


by the molders was plotted on charts 


it the molding 


e for the high 
ind However 
e broken dow! 
ted (Fig. 4), it found 


department 


the open and 

e mer Vho 
the mold 
ron pou 


ap 


chanized foundry 


yppportunity tor 


line most of them have lost some- 


thing; their pride in workmanship 
Management has realized this for 
Various 


centive plans have been tried, some 


some time types o! in- 


with relative success, but all lacking 
They 


the individual a record of his ac- 


n one thing failed to give 


complishment—a record out in the 


yen where everyone could see it 


PUTTING THE CHART AT 
THE JOB 

In one of our first foundry appl 

cations of SQC we 

A chart placed on the 

man's skill and 


ability } of our crankcase 


realized we had 
the answe! 


job to record the 


QC Inspector Plotting Mold Hardness Points on an 


Range Chart 


moldet 
Valle The mod 
continuot ma 
a idual is part 
mechanisn His 
repetitious and 
perso who 
a job does not have 
n tact t mucn 
There is one thing 
men 
proud ot sore 

P ’ 


the 


amuy ' 


castings where two are mace 
mold, patterns number 1 and 2, we 
were scrapping a considerable num 
ber because of swelled conditior 


on the y si A chart of the 


x ind R type Was placed on the 
job and a standard type mold-hard 


ness gage was used to record 


hardness of the molds. On this job 


two men ram the molds alternating 


each hour. This gave us a splendid 


opportunity to create competitior 


between them. On our chart we 


recorded mold hardness in different 


Wher 


one man saw his mold hardness was 


colors r each man’s work 


less than the other man’s, he would 
immediately try a different method 
of ramming t y to beat fellow 
vorket 

lays and 

brought i} t 
astings becan | d this time 
we became i t that 
the scrap t 1 pattern had 
been eun and what s¢ rap we 
were getting we coming trom 
pattern ol 

to change mur chi 

charts were placed 


5) to record the hardness 


separately It was 


pattern 
that the 


hardness of number 1 pat 


the mold was much 


ence 

that the 

n imbe1 l 
reach and 


iwkwarad 


the hardness 

we have completely 
from the swelle 
casting 


the 


LICKING A CORE PROBLEM 


Im the pre ductior 
inder automot 
barrel core ol 
the crankc: 
S mace 
core DOX 
box 

n butt 
hardness The 
n thi 


about 20 iv It s 


exampit 


while | ng baked Because 
the core and its 
positior while baking 
sary that the core be 
and have considerabk 


to prevent sagging 


Qu rat sagged 
would be ivered t 


init. When 


the mold they would shave o1 


these cores we 


the green sand causing scrap 
the sag were detected, then the « 


When rubbed 


used the tendency W 


could be ibbed to fit 
cores were 
to rub them too much, leaving heavy 
the castings 
This conditior f sagged « 
existed for a long time and the 


rection could not be expected ove 
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QC Inspector Checking the Green Strength of a Crankcase Core 
With Modified Gage. Inset—-Plotting the Green Strength Points 


ol the 


nothing but good « 


When tl wal 


help became carce 


tandard was lowered it 


meet productior chedule 


have normally 


patch 


would 
e patched, Thi 


V into accepted prac 
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Using Statistics to Improve 
Contact Quality 


quality control 


fim problen rf 
for routine process of necessity 
take up a large portion of any qual 
Problems of 


ity control progran 


this type are generally solved 
of control charts and ac 
methods There 
held 


covered by the non-routins 


through use 
ceptance sampling 


still remains, however, a large 
to be 
methods of conventional statistics 
corrrelation, regression, significance 


and other The 


ity control man is apt to be not too 


tests average qual 


vell versed along these lines and so 
vill not enjoy the advantages these 
tools can give hin Still 
difficult that any 


cannot master 


their use is 
not so engines 
them Vv a certal 
amount of with any 


ort of educatior “ a best by 


practice 


amazing how a tew 


these 


doing, and it i 
trials will clarify the use of 
methods 


The writer recently was confront 


ed with a quality problem in the 


manufacture of electrical contacts 


making use of tests of significance 
orrelation, and regression, and the 
tep-by-step solution seems to the 
vriter to be a neat illustration of the 
statisti s 
industi 


experi 


conventional 
knotty 


essentially 


ise of 
vorking out a 
problem It is 
mental in nature, as are most p ob 


ems which eld to these tool 


The writer does not intend to in 
ply that the 
been solved by ut 
ods It very definitely 
been. The 
tistical method to the solution of the 


prob m could not have 
ventional meth 
could have 
contribution of the sta 


problem might be stated as follows 


The experimenter is forced to or- 
the probl vm and follow 
through to its solution in an or- 
This adds to the 
clarity of the problem and makes 


rganize 


derly fashion 


t much easier for others to ur 
derstand 
b. The experimenter has a scientifi 


assurance that his solution is a 
valid one 

>The solution is found much more 
statistical 


efficiently using the 
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Fansteel Metallurgical Corporation 


method. This is due both to the 
insistence on organization, plus a 
narrowing of the band of inde- 
cision between a definite yes or no 
answer. This allows the decision 
to be made sooner. In many in- 
dustrial applications this can be 
extremely important in that many 
times it is impossible or imprac- 
tical to obtain more than a fixed 


amount of data. For example, in 


the problem this paper deals with 














Figure | 
the regression had to be obtained 
from a total of 17 different parts 
because no more were available 
Using the statistical technique, a 
reliable was obtained 
from the 17 
hardly 
but the 


answel! 
The 


have wanted to form any 


writer would 
vaguest of conclusions 
m this limited amount of data 
had had only his intuition to 

hin 
Our problem at Fanstee was it 
the manufacture of tungsten com- 
posite contacts. Certain of our parts 
had an inordinately large percentage 
of tungsten disks cracked during the 
operation of brazing the disks to the 
Figure 1 will help the 
reader to visualize the problem. The 
contacts are brazed together by in- 


steel rivet 


serting a thin copper wafer between 
the tungsten disk and 


heating the three pieces till the cop- 


steel rivet 


Upon cooling, the copper 
This 


} 
eie- 


per melts 
brazes the disk to the rivet 


however, is now a bimetallic 


ment, and since the coefficient of 


thermal expansion of steel is much 


greater than that of tungsten, a 


BEMESDERFER 


; 


stress is set up which tends to bend 


the tungsten. Being very brittle, the 
tungsten disk will often crack rathe 
than bend a 

») 


in the photograph, Figure ‘ 


Typical crac ks re shown 

Various design char ges could cure 
the difficulty 
the use of the contact 


but these would affect 
The only re 

maining possibility was the charac- 
ter of the tungsten itself, and accord- 
ingly a series of experiments were 
arranged to determine what factors 
in the material contributed to ex- 


cessive cracking 
After some « 


decided that tw« 


tors could cause the 


nsideratior it was 
metallurgical fac 

situation. For 
these factors A 
addition, it was felt that 


simplic ity. let us call 
and B Ir 
the presence ol 
which do not in 
the contact in use could weaken the 
disk sufficiently te 
during brazing. In the case of the 
first metallurgical factor, Factor A 
it was noticed that the percentage of 
cracked disks 
tween lots despite an average simi- 
larity with respect to the factor in 
A lot of disks rejected for 
therefore 
which 


small edge crac ks 


themselves impair 


cause it to crack 


seemed to vary be- 


question 


excessive variation was, 


selected and two samples 


represented the extremes were 
taken from it. We can call thes« 
Type 1, of which we had 105, and 
Type 2, of which we had 163. These 
samples were then set up and brazed 
and afterward inspected for cracks 


The results are shown in Table 1 


In order to determine whether this 
difference is large enough to con- 
lude safely that the Type 1 material 
generally will result in more cracks, 
or if the difference is not too large 
to be attributed to the vagaries of 
chance (“sampling”), what is per- 
haps the simplest of all significance 
This is the u-test 
for significance of proportions. Other 
tests, such as a Student-Fisher t-test 


tests can be used 


or Chi-square test could be used in 
the form of a contingency table, and 
the labor of 
little but 


computing would be 


lessened a their use is 
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aoes 


acked 


} Since 


buted, 3 « 


rv chance 
whet 
true one 
lo! 
pub- 
» 


Figure 2 
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levels Generally if the cor 

quences of making the wrong de 
on are not great, or if other 

already partially 


t the 


viedge has 
experimentet! 
| take the 5 li ( If however 
in our case no other data are 
ivailable and a high deg ee ot assul 
ance is desired, a 1 chance is get 
erally taken, and if u falls betweer 
the 1 and 5 levels, further ex 
rimenting is to be done to elimi 
the doubt. Having this “buffet 
eliminates the possibility rf 
forced to reject when u is 
se to the | limit, on what might 
seem scant evidence 


To get back to our problem, the 
1.23. The u for a 
will be found 


omputed u was 
significance level of 1 
in any normal probability table to be 
> 58. Since our u is greater than 2.58 
we may conclude that Factor A has 
an effect on the cracking of the disk 

It is very important that this sig 
nificance level be chosen before the 
experiment is run. Otherwise on 
may be tempted, if u should fall be 
tween the 1 and 5 
the 5 
jectivity,of the experiment 

J whether or not metallurgi 
cal Factor B affects the proportion 
of cracked disks, two samples (we 
3 and Type 4) 
which differed only in this factor 
These disks 


to rivets and inspected for cracks 


points, to use 


level, and thus spoil the ob 


will call them Type 
were brazed 


were cut 


The results are shown in Table 2 


Table 2 





woo 
100 





these results is ¢ 


10 


760 l 
800 100 


As was the first test, this is signifi- 
cant at the 1 
Factor B is important in the problem 


level, indicating that 


The third factor, the small side 
cracks present before brazing, could 
be investigated in two wavs. One is 


to run a correlation according to the 


18 


penetration of the crac} 
relation must then be 
significance test, and the 
run cracked and unct 
the same time and not 


The latter was ch 


its simplicity, and becau 


ditional informatior 
correlation was unnecessa 
To execute the ex pe re 
which had been re jected 
sive cracks was chosetr ( 
samy les of cracked and 
disks were chosen from this 
et up, brazed, and 
results were as showr 
The computation of 
128 8 
93 146 
166 873 
ia 


1039 / \ 1039 


34554 34554 


}688R954 607 


Table 3 





Not Cracked 146 
Cracked 593 





This value 
nificant. We then concluds 
presence ol side cracks befo 
ng generally contributes 
sive cracking after brazing 
On the basis of these experiments 
a method of processing was devel- 


oped which would minimize the 

cracking of the tungsten disk. To test 

this me thod another experime nt 

was set up. The purpose of this ex- 
riment was not to compare the 

new process with the | 

might expect but rathe 

if the overall process ave! 

new process is likely t 

than a given percentage, namely) 

shows that 

defec- 


significance level, then 


If a test of significances 
it probably is better than 1 
tive onal 
the new process may be approved 
with a reasonable degree of safety 
Otherwise, the new process should 
not be approved immediately, but 
should either be disappro 
mediately, or judgment 
suspended until further 
gathered 

Now, the particular method of ; 
plying the u-test to this situati 
much like the three pre 


There are some diffs 


Figure 3a 





Figure ° 


the fact that in this « 
ple is being compared to an arb 
trary standard, and in a single dire 
tion. Because of the first difference 


rmula for u must be changed 


where the subscrip 
data and the letters 
scripts rete 
ideal standard 

The second difference give rise 
to a change in the 1 limits used for 
u. Before, they were at 2.58 
ever some consideratior will lead 
one to the conclusion that the ques 
tion being tested here is somewhat 
different from the 


ously, the question was 


me before. Previ 

simply, “Is 
there a difference between the two 
samples?” The ri that it was de 

sired to control in answering this 
question was that of saying there is a 
difference 


none For 


when actually there I 
this to happen it must be 
that the u for the sample chosen is 
from one of the tails of its distribu- 


tion (see Figure 3a). In 


this particu- 
lar case the error could occur in 
either of two ways—either sample l 
has more defectives than sample 

That is, u is either 
positive or negative Because of this 
half the risk is taken in each tail, and 
so that the total 


or vice versa 


each equal to % 
risk is 1 


at 2.58 o 
In the present proble m 


Thus the .imits are chosen 


howe ver 
the question is, “Is the new process 
significantly better than 1 defec- 
tive”” The risk to be mtrolled is 


that « ayving t s better than 1 
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Cracks 


Percent 








Ratio 


Figure 4 


im the a rati . was decided upon whuicl 
ignificant the engineering department could 
use to determine before the contact 
of 1200 set up and was made whether old or new pro 
were found to be cess tungsten should be used 

The method of making this choice 
illustrates another statistical tech- 
iy ? nique which is useful in many in- 
1200 5 dustrial situations where both char 
(01) (.99) acteristics called the indepe ndent 
and dependent, are measured a 
0075 x 34.6 variables 

aa5 61 The first step is to me asure the ex- 

tent of the relationship betweer 

atUuC a ‘ . these two variables. Such a measure 
clude that our new process is given by the correlation coefficient 
an the 1 tandard it i (r) Before using the method, it 


untal would be well to explain what this 





contact on which meat 
tested had previ A number of contacts of different 
detective, so that izes and shapes was taken, the rati 
manutacturing cost wa computed and the percentage 
ts alone, not racked disks was determined 
ot rom records The results are showr 

Inspec 

a help to look at 
demor if the data before going or 
for a compute the correlation coeffi 
problen The picture used for correla- 
i re tion data is called a scatter dia 


(Figure 4), a plot of the data 


the independent variable 


mtacts wou 
dis} which are 

ve to manu 
ones should cor ‘ along the horizontal axis 
old process disk rom the scatter diagram it is in 
ufficient o change mediately evident that all of the 
poor quality rec point seem to be along a straight 
ne, however, the en line with the exception of two These 
rtment asked for ; two were investigated and unusual 


t could dete ause f excessive cracking were 


of the contact found. Therefore, these two were 


yuld be i I considered in determining the 
combination extent of the relationship. This ste 


dimension ‘ lways be taken with care 
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} uid only 
certain that 
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data 
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Table 5 
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sampies (iess 


follows 


ibutior 


but 


aistt 


udents 


cope i this a cl 
that for the coefficient 

nbe of degrees 
he numbet 


blem there 


produce 


tolerated 


the tep will 
band or each side 
will include the 

d and final step will be 
R at the 


t of this band exceeds 1 


next 


1e ol which 
as high a percent detective 
ne process should be al 


lowed to attain even under extremé 


circumstances 

The iation of 
is « 1e form Y a 
X and Y 
such as the ratio R and the percent 


acked disks und a and b are 


straight line 


bX 


quantities 


any 
where 


are variable 
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iitiplies 


withot 


may 


aX 
aX 


=X*2Y¥ 
N>X 


N=XY - 


NYX 


formulas 


»btained fr 


uSsSInNE 


Ratio R 


Figure 5 


a sample explanat 


ivation of these equator 


meth of obtaining these 


equati (normal equa 


mathematician calls them) 
mathematt 


the 


ore complex 
actually line 


f the 


olution 1 


square 


rtica distances trom i 


to the minimuf 


these sta 


bine a 


will often neat 


methods of correlation and 


res sSlor eterre ( a 
the 
illu 


traight 


least 
above 


trate 


quare methods i 


ufficient te 
the 
the 


explanation Is 


that we have obtained 


ie which best observes 
Table »)} 
n computing a 
those 


noticed (see 


equator 
“amie a 


the « 


almost the 
1 y the corre 


th 


ised it wrrelatior 


computing 
This 

lose connection 
and 


n in Table 


and b 
1449.0 


it destroying 


there is a 
the 


, > efficient is because 
then be added i 
meas 


Fron 


betweetr 


ghteda average . 
corretation reure 


bX 
bX 


pute a 


68.1 


bX 


these equation regression line for thi problen 


SXYTX E 51 58X 
(>X) The 
band on each side of the line which 
the data. This be 
the “standard erro 
computed from of This is the 
values of xX deviation, S of the vertical 
ry observed data the observed points to 


second step 1s to establish a 


TXTY 
(=X) 


will include can 


done by using 


estimate standard 


dis- 


tances from 
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the regression line, (“errors’) 
given by the formula 
Sy OyV1i-1 
this problem, the solution 
‘ \/ 214.9 (.276) 
Dy _ 
17 
(14.66) (.276) 
17 
A 245, 
de of the line for the present prob- 
This the 


tions of the lines 2.4S, ( 


band was used on each 


en meant finding equa- 


57) above 


the 
it. To find these 


l 


best-fitting line 


we need only ack 


and subtract 2.4S, to the equatio 


t 


{ 


{ 


t 


substitute the 


‘quation 


he regression line 

Y, 1.58X 
t ‘ 1.58X 
' -151 1.58X - 
Y, 1.58X 


a) Y 
Y 


b) ~2. 08 


and 2.4S, below 


; 


‘ 


To accomplish the third step men- 


ioned above, it is only necessary t 


value of 01 (1 it 
This is 


(a) the 





) 


} 


point at 


the 
defective 
for X 
the ratro R 


the 


which 
the 1' 
Solving 
value of 
disks made by 


uppe limit line Ssses 
line (see Figure 5) 
the 

above 


lumuiting 
Ww hic h 


old process may 


gives 


crack excessive 
1.00 
1.94 
1.58 


X 


In 


partment 


the engineering de- 
1.25 the 


(and somewhat more 


practice 


uses as point at 


which the new 
recomme nded 


expensive) process Is 


on a given contact design 


How to Detect the Type of an Assignable Cause 


Part I. 





Note 

This is Part II of the article prepared 
the Third Midwest 
Conference held in 
1948 


issue of 


Editor's 


by the author for 
Quality Control 
Chicago on November 4 and 5. 
Part I the 
IQC. The follow-up in this second 


part suggests procedures for detect 


appears in last 


ing the type of an assignable cause 


when the cause is unknown 











PRELIMINARY 
CONSIDERATIONS 


Part I, 


the type of cause for 


In 


Anew 


that 
which 
the 


we assumed we 


might be 
Several 
might be 


evidence present in 


lata nethods by which such 


evidence measured were 
uggested together with an order for 
naking use of them. So far, we have 
how these methods 
That 
exists among them is-evident in 
for 
tain ones and to run charts for 
To make all 
nformation in Part I has been com 
Table Il. Five 


fications ot 


not shown may 


be classified some similarity 
our 
to control charts cer- 


oth- 
the 


elerence 


this clearet 


eTs 


ral class 


tests 


bined in rene 


statistical are 


dif 


shown—control charts, extreme 


ferences runs, nonparametric 


lation 


At least 


and analysis of variance 


two subgroups are shown 
In all 
ng the evidence for the various types 
ouble The fact 
that tour o1 used t 


the 


each 17 ways of measu! 


i t are indicated 


more may be 


re evidence for each of 


types of trouble discussed 


oretically 
these 17 methods the five 


Part I means that these 


PAUL 8S. OLMSTEAD 
Bell Telephone Laboratories. Inc. 


l7 are? 


independent 


this, it 


possible to 


In view of the- 


trom 


IS at ieast 


select 


that would 


be expected to provide the most pos- 


itive 
the five listed types of trouble 
ing in mind simplicity of use as 


as 


one, of 


Keep- 


identification, one by 


7 
well 


ability to identify. a asonable 


choice would appear to be 


Experience has shown that 
of these 
it is usually 
indicated 

is possible to have 
without its be 
would ording i he 
method. For this re 
able to 


‘ 


l. py 
2. Runs in x 
shift in 
3. Runs in R 

for 


for gross erro 

above ana 
for average 
above and 
shift in variability 


4. Runs in x up and dow 
a trend 
5. Runs in up 


a evcle 


vhen one 
methods suggests vuble 
associated with 

Conversely, hov 

trouble present 
dete 1 D\ at 
the appropriate 


Ing 


add something tk ner ce 
‘ 


ct these cases 


Two alternatives are 
a. Apply all of the 


Part 


suggested 
nethods dis 
cussed ir I and listed 
Table I, or 
b. Add one or 
to the 


it would be 


tw 
five sé 
the ! 


ods 
th: 


in analyzing 


Procedure When Probable Cause Is Unknown 


Both 
The 
for each type of assignable cause so 
that it to decide 
of trouble The 
Table I 
the 


alternatives have advantages 


first provides several methods 


iS easier what type 


is present numbers 


in each line of indicate an 


order in which tests for each 


assignable might be 


For the 


the suggested additions are the serial 


type ol cause 


made second alternative 


quadrant sum to help identify cycles 


and analysis of variance to provide a 
quantitative measure of factor effects 


when replication shows statistical 


analysis of vat 
first be 


control W 


control. To apply 
the data 
for 


spect to the repli ated factor 


ance, must 


ined Statistical 
If such 
control does not exist, me 


asures as- 


sociated with analysis of ance 


may be invalid 


PATTERNS TO LOOK FOR 
In the preceding section, selectio 
the 


from results « 


were made 
what we 
on the 


that seemed to give 
This was dons basis 


have 


associat 


as engineers 
patterns that we have « 
in the 


with 


past as having 0 
specific ty 
causes It Ss cl 


engineers to look for 


in each set of 
This ina 
test of the 


the statistical 


data they 


sense S a crud 
data. It usually 

measure tnat 
to confirm suspicion concernu 


resence ol 


tact 


in assignable S 
an ignabie cause 


t may suggest several n 


INDUSTRIAL QUALITY CONTROL 








ay contribute some- 

identify the cause 
g farther, perhaps it 
e to state some 
ion engineering ex- 
as the primary 


ng each new 


engineering 
data show evidence of the 


presence ol assigi able causes 


2. In general, engineering data 
that meet statistical reouire- 
ments for a state of statistical 


control are obtained only after 
minating one or more as- 


1 
S gnable causes 


Each of these 


duced by the qualification 


Statements is intro- 
In gen- 
al How serious is this? 

t is theoretically possible that a 


f 


of engineering data might be ob- 


tained sometime, somewhere, and by 
somebody that will meet the require- 
ments for statistical control without 
having to eliminate even one assign- 
able cause. I have yet to hear, how- 
evel of a single case where these 
requirements have been met without 


} 
first eliminatt 


assignable 


Cause 

With this background of experi- 
ence, we may conclude that the en- 
gineer is justified in his assumptions 
concerning the presence ol! assign- 
able causes. It also seems reasonable 
that he should look for the patterns 
which he has associated with assign- 
able iuses in the past. Depending 
then on the observed pattern ‘ 


methods of 


statistical investiga- 


f 
pat 


tion are suggested 


TABLE 
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PATTERNS AND STATISTICAL 
MEASURES 


nee would also like as 
t the statistical measure 
Ss a good measure of the pat 
iggested visually It need not 
best easure, but it should be 
Othe desirable character- 
good measure are that 
be easy to compute, easy to 
and readily presented i 


graphical fe These characteristics 
summed up in the single 
When statistical ideas 


are me ised in discussing engi- 


may be 
word simple 
neeri natters with other engi 
neers who are not familiar with 
then there is a great advantage in 
being able to talk in terms they un- 
derstand. This may be accomplished 
by picking a group of patterns o1 
pictures similar to those considered 
in Part I and some of the simplest 
which these 


methods by patterns 


may 0 neasured The engineer is 
familiar with blunders, shifts in level 
and the ke, even though he may 
nave what could be considered 
an adequate measure of them. Ex- 
penence ndicates that most engi 
neers nad t easier to grasp the 
meaning of runs and quadrant sums 
thar t« understand control charts 
Analysis of variance methods, how 
ever, see nvstical even to the stat 


isticlal 


Although the 


ones that have 


patterns discussed 
been 
n studying research 
t data, we must al- 


lookout for others 


e most perplexing pat- 


e seen was that provided 


of Assignable Causes 


by wear measurements on 204 con 
secutive lengths of cotton yarn. The 
engineer who had obtained them was 
very much pleased to report that he 
had made control charts for aver- 
ages and ranges of samples of four 
ana had found all averages and 
ranges well within their respective 
control limits. The longest run or 
either side of the median was only 
The probability that 


a random arrangement of the 204 


of length, eight 


measurements would have such a 
run was close to 0.5 

Questioning established that the 
pedigree of the yarn was not good 
that is, the engineer was reasonably 
certain that the manufacturer had 
not taken any special precautions to 
see that the 


At any rate, he was certain that the 


product was uniform 


manufacturer had not installed sta- 
tistical quality control procedures for 
finding and eliminating assignable 
causes. Thus, the only assumption 
worth making was that there must 
be some evidence for lack of statis 
tical control in the data 

When the data were plotted in the 
rder that the lengths were cut fron 
the spool of yarn, it was easy to lo 
cate a section where all observed 


values for 30 consecutive lengths 


were either in the uppermost third 


or in the lowest third of the distri 
bution of the 204 measurements. Not 
a single observation of the 30 was 
middle third 
group of 30 can occur in 175 possible 


locations in the set of 204 observa- 


in the Since such a 


tions, it is easily seen that the prob- 
ability that a random arrangement 
of the 204 would contain such a group 
is at most 175(2/3) or 1 in 1000 
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This was taken as confirming ev 

dence that an assignable cause was 
in fact present As soon as this pat- 
tern was recognized, the engineer 


knew the type of cause to look for 


In many cases, an exact statistical 
measure for an observed pattern may 
not have been computed. Sometimes 
however, a transformation to a plot 
for which the pattern measure is 
known is possible. In either of these 


eases a mathematical statistician 
may be able to make a crude prob 
ability estimate that will be suffici- 
ent for the purpose of corroborating 
the likely occurrence of the sus 


pected trouble 


CORROBORATIVE MEASURES 


By listing more than one way to 
measure a given pattern here, the 
idea is being suggested that we may 
wish additional evidence that trouble 
is present or that we may wish more 
information concerning the kind of 
trouble that is present. Consider the 
two measures of variability—range 
and standard deviation. These may or 
may not both be outside control lim- 
ts for identical samples. If an assign- 
able cause changes the value of one 
observation and is such that it in- 
creases the range of a sample of four 
it will increase the standard devia- 
tion also, but the converse is not 
necessarily true. This suggests that 
use might be made of a plot of range 
versus standard deviation for sam 
ples of four to distinguish between 
variability of these two types. The 
practical significance of such a dif 
ference is a reasonable question for 
investigation by the committee pro- 
posed in Part I. There is also an im 
portant difference between the use 
of the range and the use of the stan 
dard deviation, in the presence of ar 
infrequently occurring assignable 
cause, in the probable effect of th 
cause on the average of each of the 
measures. This difference occurs be 
cause the range is a linear measure 
and the standard deviation is de 
termined from the average squared 
deviation. For this reason, a rang 
control chart will often show points 


out of control when the standard 


deviation control chart loes not 
(This will not be true when the as 
signable cause occurs frequently.) 
This means that the range control 
chart is more efficient in a practica 
sense for catching this 
trouble. Mention was made in Part 
I of the poss ble use of the media 


range for various purposes and of 
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type of 


estab! ge its relative usefulness 


r ass atching trouble. It 
s now hat in many research 
situations. th of the median 
range leads t rlier identification 
of trouble Ir some cases it does not 


This is a 
both ways 
The engines I his work must 


added reason tor looking 


differentiate between the use of “ef- 
efficient for 


catching trouble.” and the use of 


ficient n the sense 


efficient” in mathematical statistics 
In the latte: 
statistician finds that, when no trou- 


case, the mathematical 


ble is present, a given precision in 
the standard deviation may be ob- 
tained with a smaller sample size by 
using star d deviation as a meas- 


This as- 


sumes that we are primarily inter- 


ure thar using range 


ested in estimating the standard 


deviation for the process and that 
we have reached a state of statistical 
control. In engineering work, these 
assumptions will not be worth mak- 
ing until it has beer demonstrated 
that a state of statistical quality con- 
trol does in fact exist. In this dis- 
cussion, we are interested primarily 
in reaching such a state 

A dissertation on the ways in 
which the selected measures provide 
information of a corroborative nature 
is very much beyond the scope of 
this article. It is clear from the ex- 
ample given that no two measures 
are equally good for detecting the 
same type of assignable variation 
Each is apt to in lude some cases that 
we might wish to exclude or vice 
versa However! if two or more 
measures indicate that trouble is 
present. we may be reasonably cer- 
tain that the kind of trouble that is 
detected by both is pres- 
p obability 


commor 
ent The measure for 
such occurrence in a random sample 
would. of course. be no greatet than 
the small of the probabilities for 
the tw es taken separately 
SITUATIONS FOR DETECTING 
TROUBLE 
Havi ved a systematic pro- 
cedure trouble it is 
consider whet 
should be used 
mmonly en- 
gineer and what 
id =e ised n these 
basis for looking for 
of us distinguish be- 
iite different s ations 
caesignate as associated 


> 
cture and prod iction or 


development on the other. The first 
is concerned with making things; the 
second with getting ready to make 
things. One is related to operations 
that are repeated again and again 
the other i 


thing new, to false starts, stops, and 


related to doing some- 


changes 


In the case of production, it is in 


portant that procedures be adopted 


that do not interfere in any im- 
portant way with the actual process 
of turning out units of product, un- 
less the indicated deviation in prod- 
uct quality is “economically” wort} 
finding. How 


tablished? 


is such a criterion es- 


Many manufacturers maintain lists 
of the deviations that they have 
found in product quality in the past 
together with the causes that pro- 
duced them and the inspection pro- 


cedures that are most apt to disclose 


their presence. If the process is to 
be an economical one, it is necessary 
to take steps to see that such devia 


At the 
it might not be con- 


tions do not occur too often 
other extreme 
Hor 


sidered economical to take actior 


every time such a deviation is found 


This situation leads directly to Shew 


hart’s concept of “economic control 
of quality of a manufactured proa- 
uct.” In the case where quality 
measured as a variable, the distinc- 
tion between good and bad is apt to 
be less exact. The product may be 
usable regardless ol the measu ed 
value of each unit but the probabl 
life performance of each unit may be 
related to its measured value. Man 
products are subject to judments of 
quality determined in this way 
There exists a desired value vhict 
may be taken as the « xpecte 

age. Often t is selected by 
while the pi duct 


After 


manutacture an average le\ 


gineer 
developed experie 
the process itself may be establishe: 
More will be said about establishing 
this level in a later sectior Ha 
established a level, i ) bec« 
the duty of the product 
to see that this level is r 
the product ith 
It 
quality cor 
ff control Marts ft 
ranges is sufficient for 
(Table I) 

It seems reason 
the production 
make use 
n this paper 
work of mair 


process. Some 
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Measures. Computes. And indicates the result 
instantly on a single dial. 

Typical applications include determining devi- 
ation from desired degree of taper or angle... 
center distance without respect to hole size. . . 
parallelism or angularity of shafts or bores. And 
many others. 


For example, the three Computing CompAIR- 
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ators above indicate center distance, bend, and 
twist of connecting rods. They do the work of six 
standard indicators, eliminate human error, and 


save hundreds of man-hours every year. 


For more information on Computing CompAlRators 
ond mony other items, get your copy of the new 
Taft-Peirce Handbook 
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does not use them, he will not have a 
controlled process. It is agreed that he 
might discover causes of lack of con- 
trol a little earlier if he used them 
The major point, however, relates to 
his objective which is economic con- 
trol of quality. Many minor causes 
of lack of control are not of economik 


should be 


dealing with 


importance and disre- 
when we are 
What we do wish to de 


| bil 
tect are changes in level or variabil 


garded 


produc thon 


ty that change the serviceability of 
the product in a way that will be 
important to the consumer of the 
product In an economix process, it 
has been demonstrated time and 
wain that this may be accomplished 
through the use of control charts fo 
without using 


averaue and range 


other means 


In the case of research or devel 
opment the objec tive is not the sarne 
as in production. The engineer is 
not satisfied in carrying out his re 
searches unless he can identify and 
neasure the effect 


that must be controlled to 


of each element 
produce 
minimum variation in the measure 
that he is making. For this reaso 
he looks for the patterns i h data 
that he has associated with particu 
lar types of variation in the past. It 
s for his work that the procedure 
yutlined here have been found uss 
ful In some cases, his informatior 
may be » sketchy that does not 
know or he may not realize that he 
has a basis for knowing what type 

assignable cause to look for It ij 
part of the job of the en¢ineering 
statistician to he ly the engineer re 
Where he has 
special reason to suspect particulat 


Table I shows the 


that may be most useful 


olve this dilemma 


measures 
But if he 


does not have such special informa 


types 


tion and does not see any pattern 
his data that would suggest a parti 

ular type of cause the table also 
suggests a set of measures that 
should be helpful in analyzing his 
data to identify the type of assign 


ible cause that may be present 


COVARIATION 


In the foregoing, we have drawn 
attention to what may be considered 
repetitions of a single measurement 
These is also the case where more 
than one kind of measurement is 


Much, if not all 
engineering work is of this type. Be 


made on each unit 


fore going farther with this case, it 
must first be assumed that each of 
the kinds of measurement has met 
othe 


conditions for control In 
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words, the procedures suggested so 
far in this article have been applied 
and the data for each kind of meas- 
urement meet the requirements for 
control; that is, they do not indicate 
the presence ol assignable causes 
Having established this, we may 


proceed to consider covariation 


In the sin plest case, two charac 


teristics, say x and y, are measured 
on each consecutive unit of a prod- 
uct or other system of causes. Both 
x and y when considered independ- 
ently appear to have come from a 
controlled process. Examination of 
th condition is sometimes overt 
looked, and if so, may lead to non- 
sense correlation. Another important 
thing to keep in mind is that there 


should be some physical reason fo 


believing that one measurement is 
dependent in some way on the othe1 
There is also the question of which 
one s dependent and which is in 
de pender t Is x ina physic al sens« 
de pende nt ry n x? If y is 
the charact ic that is the overall 


»bjective t s often assumed that 


y is dependent on x, particularly if 


by close ntrol of x, the variability 
educed For some pur 
iso necessi take 


account U ) of repeat 


irements on both x and y 


The simple technique for detect 
g covariation is a control chart 
for the 


pendent variable for uniforn 


sample averages of the de- 
inter- 
! nh ndependent variable 


Table I) includ 


ins above and below f 


al 
Other techr ques 
these ay 


erages and also for individual value 
the quadrant sum, and regression 
analy Control charts, runs, and 


the quadrant sum are simple in con- 


cept and often prove e@asy » explair 
to others who have had little or no 
exper! with statistical analysis 
Eact provides 
ful in atten pting to answe the en- 


better 
method can be found that will pro- 


a measure that is use 


gineering question If a 


duce less variation in x, will the 


reduced” The 


question is apt to be 


variation it be 
answer to 


important the case where the 


correlation is low as well as where 


the correlation is high. The matter of 
importar ct may be related more to 
what can be done in reducing the 
variation in y than it is to the amount 
of the correlation. For this reason 
the concepts and methods discussed 
here are particularly useful in re- 
search and development work where 


it must be decided whether it is 


worthwhile to consider or to devel 
new techniques for controlling th 
x on which it is presumed that tl 
y will depend 


SETTING CONTROL LEVELS 

AND TOLERANCE LIMITS 

Based on his research and devel- 
opment studies, it is possible for the 
engineer to select average values f 
each of the characteristics that ar« 
to be measured for the product. It 
is these values that represent the 
intent of design. They are values es 
tablished 
studies as being the ones necessar‘ 
product. As 


produc tior 


from his development 
to give a satistactory 
the des gr goes into 
some of the values desired by the 
engineer are apt not to be met. At 
this stage produc tion research takes 
over to establish the average value 
that will apply as quality levels 
be maintained by the process 
These 


may I rm dentica 


has been established 
those 
neer 
they are not, he 
as being sufficien 
selected and as being satisfactory 
the kind of product he intended 
Capability with respec 

variability is the speci 
duction research It 
lor each of the measured 
stics during the pe 
luction being started 
mportant it the beg 
methods of the ype discuss 
to loc: and identify as soor 

assl nable 
that have considered 
product. If this preliminary 
nation is properly cart 
when full production 
greater reliance 
the control charts 
ranges alone It 
duction that the 
trouble are determined 
taken to see that they are 
and kept under control 

t 


Having reached a state of sta 


cal quality control, the product 


research engineer is desirous of 
ting tolerance limits for his produ 
tolerance limits that are statis 
tically appropriate for the produc 

One method of settir 


such limits is to place them at three 


tion process 


times the standard deviatior y 


either side of the average. The latest 


and most complete results* on tl 

‘A. H. Bowker Tolerance lin for 
mal jistributions Chapter 2 S 
Techniques of Statistical Analysis, McG 
Hill, 1947 
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racy on inside as well as outside measurements. 
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make possible gage-block gages for gages up to 6”. For use only with indicators in any desired position 
for every internal or external DoALL End Standards and standard rec- in a DoALL Gage Holder to moke 
measuring job tangular gage blocks indicating gages of all kinds 


2. Assemble holder, snap detent pins through end 3. Press clamps into channel holes and tighten thumb 
standards and insert correct gage block combination screws snugly. That is all there is to it. 


This millionths-occu- 
rate indicating height 
4 gage is six feet long! 


Internal indicating Pre-calibrated indi- Micro-inch accurate Ge and no-go gage 

pin gage checking cating comparetor indicating snap gage assembled with Mi- 

parts in the shop. mode with DeALL in use in the shop cro-Step components. 
parts 
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number, his d switching mechanisms 

ur part iri onn ou. ‘Througl \ development of Bell 
Iclephone Laborator r mechanisms are domg the same kind of job 
ten vhich America’s great businesses lease 


rom the telephon 


Company X, fo canny operate in au transportation busine with 
cores of offices all over th ountr At one of these offices, a telet pewriter 
operator wi hes to ( we, let us say, to Kansas City. Ahead of the 
message he code | rs “KC Lhe letters become clectric signals 


tination 


of stations, can be 
ies a minute 
1 few minute 


I manv other Ameri 


inl 
the speed and y of the new equipment 


the Laboratori for 
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Book Reuiews 


A. C. Cohen, Jr., Editor 


THE DESIGN AND ANALYSIS These 
OF EXPERIMENTS o not make the book easy 
(scar Ke mpthorne John W le u and in ! o read Howe ver 
Sons, Inc New Yor! 1952 631 Te) tre Irom its 
ri pages $8.50 Reviewed by SS aS a source DOOK 
Charles A. Bicking, Ordnance Eng In addition to 
neer Office Chief of 
Washington 25, D.C 
Although this is not a bo 
beginner, it should be a part of the 


biological sciences 


complementing ear 


Ordnance texts on design of experiments 


answering the question 


»*k for the practices should be 


this book has other worthwhile 
library of everyone seriously inter tures The shortcomings of var 
ested in experimental methods. It technique ar giver 


forms an admirable supplement t treatment ; citation of the 


the available extended 


cook-book type advantage 


exemplified by trownlee, and the yme ir 


basic manual of examples 


ot expe! 

mental designs by Cochran and Cox Another 
Although not as rich in examples a which the 
Experimental Designs it is a mo me to time 
solid presentation from the stand between the capab 


point of exposition of underlying ferent desig ivailable 


assumptions and of the theoretica One slightly disturbing element 
proot of techniques the occasional ns 
Very brief introductory 


cover the role of statistics in the vention of 


stence ol the 
chapters suthor on the importance of the cor 
certain syn 
scientific method, the principles ol bolisn lest ‘ be hope less 
experimental design, elementary co " ) mo peopl Agair 


tistical notions, and ai troduc chapter a que 


to the theory « least squares ’ ! mi rais d about the point 
co ag o I chnique determination of the 
complete and develoy very re y t vi spects f the whol (ex 
and the actua 


{ m the simplest treatment 


nost complicated concepts | rout ! nul n of ) hypothes are 

f experiments ind ! a f iy YT r ger 

ippie 1 ir sequence The lwowevel the book 
each subject al ( t F it press 

that. without 

5 major chapte 

rt techniques covet may ted 

as follows: The general li hypo 

thesis the analysis multiple mind 

INDUSTRIAL PROCESS 

CONTROL BY 

STATISTICAL METHODS 

split-plot experiments, fractional re ohn D. Heide; McGraw-Hill Bool 

‘ompany Ine New York, 1952 97 


ments rt n mig $6.00 


classificatior randomizatior Latis 


Squares including plot techniques 


onfounding of factorial experiments 


plications lattices and ncomplet 


block designs expel 
finite populatior and g 


experiments, and treatment 


mn sequence 
Each chapter S 


enced and in many stances furthe 


related reading is suggested Since atistical quality applied 
the approach to the problems is that , 


sticiar the 


industrial operations that have 


of a mathematical stat written mostly by the schola 


to not by the quality control « 


eyvmbolism may be unfamiliar 
ndustrial statistics r r nd ' or the 
and he few nurme cal The current book 


from agi ural in Industrial-Statistical 


1 
many Working ! 
example 


olve problem 





Correspondence and sugges- 
tions concerning book reviews 
should be sent to 
Professor A. C. Cohen, Jr 
Department of Mathematics 
University of Georgia 
Athens, Ga 
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covered were publish uring the 


INDUSTRIAL QUALITY CONTROL 





JANUARY 


1953 


the above concepts 


users of qui 


iperficial glance 


FACTS FROM FIGURES 
Moro Pelican Bool 
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A New Book on 
Statistical Analysis .. . 


al Design and Anal 
Expenments for Devel 
Research by Donald 
Villars, Research Sci 
S Naval Ordnance 
Inyokern, China 
Califorma 


Based on courses and lectures 
ven at various universities 
book summarizes the 
ndamental principles involved 
the design f efhicient ex 
ments A journalistic style 
employed so that the reader 
may almost immediately begin 
applying various analyses to his 


having to 


wn data without 
the subject than 

Major emphasis 
my othe techniques of 
| sample statistical analysis 
atory and devel 
rather than on 
analysis applicable 

duct 


peneracy a design where 
eral different types of treat 
ents are repeated to differing 
xtent An understanding of 
le principle involved 
sign will prevent the 
' making erron 

cal conclu 
the author 
rational stem for de 
ct method 


New 


hmique 
nponents 
appropriate 


legitimate 


alculation 
rate the text 
hensive 
ncluded 


re 


This 


tair d ages, 1s 


and »s or only 
rok ” 
} 


ney ack guarantee today 


ORDER YOUR COPY TODAY 


WM. C. BROWN COMPANY 
Publishers 


STREET DUBUQUE, IOWA 














taken through the more humdrum 
departments of elementary 
charts (“The Magic 


averages and disper 


proba- 
bility Lanter 
Tex hnique ) 
sion. He pauses long enough to get 
well acquainted with the binomial 
distributions 


Poisson and normal 


Then the real work begins: control 
charts, acceptance sampling, tests of 
estimation and confi 
How to be 


the chi square dis 


significance 


dence limits { Precise 
Though Vague") 
correlation Ther 


Time 


writter 


tribution and 


follows a brief chapter on 
Series and Fortune Telling,’ 
by Mr. Moroney the 


tician with the cooperation of Pro 
fessor Moroney (time series 


amateur pou 


analysis 
and forecasting is “a vile superstitior 
beyond anything imaginable in the 
middle ages”) After an 
chapter on ranking methods the book 
outstand 


excellent 


raises to a climax of cleat 
ingly skillful exposition of analysis 


of variance and which 


covariation 


takes up some 70 pages 


This is a truly introductory book 
designed to make the reader fully 
understand the tools available, and 
their statistical and other limitations 
Instead of giving the usual star dard 
abular computational 
techniques Mi Moroney 
through each topK by way of a care- 


- . , 
fully reasoned, ingeniously presented 


setups and 
goes 


step-by-step discussion leaving it to 


the reader to find practical work- 
sheet el elsewhere The 
book 
yond the most elementary algebra 
It is prool ol the author didacti 
skill that the reader is kept inte 

} 


ana 


t« 


layouts 


requires no mathematics be 


ested from beginning to end 

winds up with the distinct desire 
dig deeper. Mr. Moroney’s humor 
will strike different people d fferent 
ly. and some very English examples 
will fall on stony ground with Amer 
icans Some have 
slipped by. But the rich, outspoken 
comment on matters of shop psychol 


specific sta- 


minor errors 


ogy, use and abuse ol 
fallacies arisit 
statistical ap 


for these 


tistical tools and 


from a too narrow 


proach amply make up 


small faults 


‘ a 

In conclusion, Mr. Moroney ad 
] ’ 

vises young people to learn some 

thing about statistics as soon as they 


are olde: and alt ady 
to that 


can If you 


crowned with success, see 


those under your wing are er 


couraged to look into this subject 


ll »\ ’ Tt 
In this way you will show that you 


arteries are not yet hardened, and 
reap the benefits 


much work you! 


you will be able to 


without doing ovet 


36 


self One good way of accom- 


plishing this is for the successful 


older man to give copies of this book 
to his young hope fuls, with the com 


pliments of the 


QUALITY CONTROL BY 
STATISTICAL MEHODS 
G. Herdan. Thos. Ne!son and Sons 
Ltd., London 1948. xi 214 pp., Ap- 
pendices I to XII, 21 shillings. Re- 
ew by G. M. Brown, Associate Pro- 
fessor of Mathematics and Statistics 
The Atlanta Division, The University 
Atlanta, Georgia 


company 


of Georg a 


This book was the outcome of a 
series of lectures to groups of people 
engaged in industrial production 
probably over a period of time in 


years of World War II 


lines of trans 


cluding the 
It dev 


lating problems of production and in 


elops aiong the 
spection into the language of statis 
tics. In Chapter I, the author dis- 
cusses “The Laws of Chance and the 
Normal Law of Errors,” 
example of ballistics, ir 
talking of the 


introducing 
the classi 
aims” of industrial 
In Chapter I 
trol charts are discussed 
tistical (so called probability ) limits, 


quality control con- 


using sta- 
as initiated by Pearson and the 
British School” and incorporated in 
British Standard these 
modification of the 


Procedures, 
limits being a 
empirical 3-sigma limits of Ameri- 
can Standard Procedures. A _ short 
discussion of Shewhart's basic the 

yn the the 3- 


mma control 


justification of 
would 


been appropriate at this point. Sev 


limits have 
eral control charts for averages ar« 
with process under sta 
tistical and control, (b) 
lack of statistical control, (c) faulty 


shown 
economi 
etting, (d) change in var- 
lity of product due to assignabl 

(e) process under statistical 
control, (f) 


but not under economic 


process showing economic contr 
but lacking statistical 
‘ 


chart showing t a 


control, (g) 
Only six of the 
33 pages in this chapter are devoted 
to a discussion of harts. Con- 


trol charts for 


range 


ioned 
In Chapter I] 
probability graph of the 


straight line 


cumulative 
Here al 


inusual application of this curve (as 


rmal curve is introduced 


a probability graph) is made to 


quality control. From such a graph 


determine the mean and 


sigma and can also estimate the per 


one can 


s within o1 
Chapter 


analysis of 


centage of the bulk that 
without 
IV, the 


variance techniques to problems in 


specifications. In 


auth applies 


quality control. Significance, as in- 
dicated by the F 


percent level would indicate a pro- 


ratio at the five 


cess out of control. The “new” tech 


nique is similar to the control chart 


technique in its principal features 
For example, the samples ol n items 
(the subgroups) are selected in a 
non-random manner, with respect to 
the total population. Chapter V 
opens with a discussion on trends 
and a new but presumably rational 
type of subgrouping, according to a 
variable which is correlated with the 
author 
illustrates with the continued firing 


characteristic sampled. The 
of ammunition from a steadily wear- 
ing gun barrel. In this case, the cen 
tral line, (“wear line”), as well as 
the control limits are inclined. The 


control limits here have direction as 


well as position. The chapter is thus 


appropriately called “The 
of Chance.’ 
Chapter VI discusses 


lective 


Compas 


fraction de- 
charts. Her- 
qualitative 


or qualitative 
dan attempts to bring 
control into line with quantitative 
control, by averaging for defective 
ness over n samples of n’ items each 
and obtaining limits for these ave 
ages. In order to obtain such limits 
he makes use of the following prop- 
erties: (a) the distribution of means 
of n samples of n’ items each chosen 
at random from a Poisson population 
follows the Poisson law (b) the 
square root of the variate in a Pois- 
son distribution has a variance which 
is almost independent of the mean 
and is approximately constant. The 
use of the square root of the mear 
distribution has proven very 
in cases difficult to handle y the 
If a dis- 


follows 


isetu 


usual control chart method 


tribution of sample means 
the Poisson law, and this distribu- 
tion is transformed into that of the 
square root of means, the variance of 
the latter will also be approximately 


Number 


are set up for square roots of aver- 


constant defective charts 


ages for samples of four and eight 
respectively, using both random, and 
non-random sampling schemes. The 
greater the number of samples ir 

cluded in the « ymmputed iverage de- 
samples, the 


method of 


fectiveness ot more 


sensitive is the distin- 
guishing between erratic and sys 


tematic changes of quality 

In Chapter VII on statistical sam- 
pling inspection, the author discusses 
deviates 
Furthe: 


he indicates schemes for judging lot 


quality 
from the quality of the lot 


how small sample 


quality from sample quality and vice 
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He also 


probability 


points out that with 


versa 
graphs as applied to 
quantitative sampling, stress is laid 
on obtaining information as to the 
percentage of product within specifi 
cations. Of secondary importance is 
the nature of the lot distribution. In 
qualitative sampling, however, the 
intention is reversed. In the latte: 
summation graph 
paper is used. In Chapter VIII, “The 


Shorthand of Inspection 


case, Poisson 
consumer's 
and producer's risks are explained 
with illustrations. The Dodge-Romig 
tables for single- and double-sam- 
pling schemes are next examined in 
detail. A modification of the 
tables is outlined with an appropriat 
illustration to fit the case 
a number of 


some 


when an 
article is inspected for 
defects which occur simultaneously 
Finally, in 12 appendices, the author 
gives specimens ol the charts and 
tables normally used in quality con 
trol work as well as some mathe- 
matical formulas and developments 

I disagree with the author's con 
tention that a back - 


high school 


ground only is necessary for the 
proper understanding of his book. It 
is not replete with mathematical de 
velopments at every turn of a page 
Neither is it perfect in style nor de- 
void of errors, but it is nevertheless 
worthy of serious study In a rela- 


tively small volume he has packed 
some thought provoking and yet ex 
tremely interesting ideas, fit for the 
mind of the serious statistician, no 
less for the layman in statistical 


thinking who is till struggling 
valiantly to marry old and new sta 
tistical theory to his manifold every 


day proble ms 


NEW BOOKS RECEIVED 
CONTROL ESTADISTICO EN LA 
PRODUCCION INDUSTRIAL Y 
EN LA DIRECCION DE EM 
PRESAS by G 1ido O Liserre and 
Paul Conde, 1952. Rosario, Argen 
tina. 112 xii pp. paper bound 
HANDBOOK OF ENGINEERING 
FUNDAMENTALS, Second Edi 
tion, by Ovid W. Eshbach, 1952 
John Wiley and Sons. 1423 52 
x pp. $10.00 
PRODUCTION FORECASTING 
PLANNING AND CONTROL by 
E H MacNiece John Wiley ana 
Sons, New York. 305 xiii pp 
$5.50 
METHODS OF OPERATIONS 
RESEARCH by Philip M. Morse 
and George E. Kimball. John 
W ley and Sons, New York 158 
pp. $4.00 
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Let 
these 


OPTICAL 


(U) AIDS 


answer your 
PRECISION 
PRODUCTION 
PROBLEM 


CONTOUR MEASURING 
PROJECTOR No other projec 


tor can match its accuracy: angular 


measurements to minute of are 
with a protractor screen, and direct 
linear measurements to OOO!” over 
a range of 4° x G with the cross slide 
stage. Dimensions, angles, and profiles 
ot production run parts can be com 
pared directly with a traced 
the projected image of the master part 


a large scale drawing super 


outiime ot 


or with 
imposed on the screen. Inaccuract 
are found quickl 


for Catalog D 


WRITE for complete information on 
these three important optical aids de 
signed to save you time and money 
y ou may be paying many times over 
their moderate cost in lost ime and 
rejects. Bausch & ymb Opt al Co., 
79513 St. Paul St., Rochester 2, N.Y 


INDUSTRIAL 
STEREOMICROSCOPE 


Steps up production and increases a 
curacy im small parts assembly, and in 
inspection of tools and finished parts 
Images are as natural-looking as though 
een with the unaided eye ul magni 
Optuonal mountings tor use in 


nachine tools and inspection setups 


Sturdy dustproot, tor 
Write tor Catalog D-1029 


practical use 


TOOLMAKERS' MICROSCOPE 


This sturdy microscope gives you 
one inch linear measurements to 

ooo) ind angular measurements 
(with protractor eyeprece) to l 
minute of are 
simple and fast. Opaque and 


Operation ts ex 
tremely 
transparent objects of any contour 


can be measured. Catalog D-22 





> / Bausch & Lomb /yyality Contiet lnstruments 
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APPLICATION— 
AIRCRAFT INDUSTRY 
QUALITY CONTROL: JOB-LOT 
OR BIG TIME, Dorian Shainin 

{ m Age v. 18, n. 2, Aug 
195 12) 
This article discusses the con 
SQC in 
Advantages to 


general terms 


the 


cept of 
aircraft in 
dustry with due consideration to 
the job-lot type of production is 
given (First part of a two-part 

article.) 
PRODUCT QUALITY IS BUILT 
IN, Dorian Shaini: 

(Aviation Awe 

1952, p. 38) 

Two methods for the statistical 


control of quality of manufac 


tured products discussed by 


Mr. Shainin. Thess 
ularly, the 


are 


are, parti 


average and range 


tion of SQC These include 
Statistical Quality Control ir 
the Camillus Cutlery Company 
by Frank "The 
establishment of con- 
trol 


Caplan, J: 
a quality 
its attending 


program with 


decrease ot rejected compon 
ents 

Quality Control, by Lester F 
Spencer, Landers Frary & Clark 
When starting a quality control 
the 
the prevention of defects.’ 

Statistical Sampling and Cor- 
rective Action Improve Quality 
by J. Manuele, Director, Head- 
quarters Quality Control, West- 
A suc- 


program 


program primary object is 


inghouse Electric Corp 
cessful quality control 
is predicated on the cooperation 
of inspectors and foremen.” 


A Progress Report on Quality 





On matters concerning the 
Bibliography Department, send 
correspondence, suggestions 
contributions to 
Mr Joseph Movshin 
9220 Old Bonhomme Road 

St. Louis 24, Mo 


and 











Products Corp. “Quality control 


is primarily the timely, accurate 


and inexpensive detection of 


deviation from specification 


APPLICATION— 


MISCELLANEOUS 
QUALITY CONTROL—WATCH- 
DOG OF PREVENTIVE MAIN- 
TENANCE, F. C. Schulze, Chief 
Inspector, Hunter Spring Co 

(Mill & Factory—v. 51, n 

2. Part 1, July 1952, p. 192 

2, Aug. 1952, p. 93) 

At Hunter Spring 
the chart 


1 and 
Part 


Company 
the 


used to 


control and fre 
distribution 
tool 


would 


quency are 


prevent and machine wea: 


that 


parts 


p oduce defective 

Examples of applications 

include 
Studies 


ing machines 


on coil- 


of tool wear 


the 
sum and range chart 
(This 


part 


simpler Control at Lamson & Sessions 
by Charles R. Kendel, The Lam- 
son & Sessions Co. “The success- 


ful application of quality control 


chart as used in 


Detection of of grind- 


ing wheel ways 


form of the weal 


and the Lot Plot method 
two 


Determination of when to 
check and adjust 


machines 


is the conclusion of the 
testing 


article.) to the cadmium plating of bolt 
threads is described.” 

Control of Quality in a Forgs 
Shop, by C. H. Snyder, Pitts- 
burgh Forgings Co. “Details of 
program start- 


steel 


The article is illustrated with 


APPLICATION— 
METAL WORKING 
STH ANNUAL QUALITY CON 
TROL FEATURE ISSUE 
(Tooling & Produc tion 
XVIII, n. 7, Oct. 1952) 
A series of articles on 


and 


a number of charts and pictures 
THE STATISTICAL CAL 
’ ‘ULATION OF BURSTING 
Se STRENGTH, E. R. Hoffman 
ing the - . . 

, : (Tappi—v. 35, n. 1 1952, p 
through forgings 4) 

What is Quality Control? by 

Clifford W. Kennedy Federal 


with receipt of 


the 


(X 


properties 


control charts 
the 
grades of 


use ol 


value methods of applica 


to control 
paper. A 


bursting 


of various 
method o! 
strengths to standard hypotheti- 





relating 


Statement of the Ownership, Management, Circulation, Etc 
Required by the Act of Congress of August 24, 1912, As 
Amended by the Acts of March 3, 1933, and July, 1946 


Wisconsin f 


cal values is used 


CORRELATION 
SIMPLE CORRELATION IN THE 
F¢ JUNDRY W K Bock, Research 
Reseam I. Wenentt, Dutmete Universit: —~ A 4st : Engineer, Natic Malleable & 
R. Foster, 6123 Plankinton Bidg.. 161 West V sit ‘ lwa ; Steel Castings Co., Cleveland 
a oe aes © Ges 6. ——— ie ; (Foundry—v. 80, n. 8, August 
1952, p. 104) 
Correlation is 
simple detail as a useful tool for 
information in the 
The use of significance 
the limiting 
such 
cussed. A detailed illustration 
used is the correlation of the 
Charpy value and the Rockwell 


mitrol published bi-monthly at Milwaukee September 


Industrial Quality ¢ 
editor. a ess manager 


New York 17 


names and addresses of the publisher 
American Society for Quality ¢ 


The 
Publisher 


wnaging editor 
ontro : ynal 
» 


ager 


owner American Society for Quality Contre 


mortgagees, and othe described in 
of bonds, mortgages 

in cases where the stockhok 

r in any other fiducts 


1 The known bondholders 
percent or more of total 
4. Paragraphs and 
upon the books of the company a 
whom s 
know ledge 
security hol 

and 


amount 
include 
the name ¢« securing 
the 1 the two 
the circumstances ar 
not appear upon the 
s capacity other than that of 
RAYMOND 8S. SADDORIS 
Bu Manager 
1952 


trustee 
h trustee s acting: also 
and belief as to 
fers who do 


person or cor] 
graphs sho it's full foundry 
inder wh 
company 


books 
a bona f 


tests and require- 
securities n 
ywner ments fol tests are dis- 
ines 
lay of September 


Sworn to subscribed before 


ELENORA E. PETZOLD 
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(My commission expires 


January 29, 1956 C hardness for steel 
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How Norton brings you the 


“OUCH OF BOL 


that adds more value to every grinding job 


Grinding, the most universal, most basic of 
all production processes, 1s the true “Touch 
of Gold” that increases the usefulness 
and the value of every manufactured arti- 
cle. That's what happ« ns every time Norton 
grinding wheels touch the grinding jobs 
YOU do. 

Here are the facts on how Norton leads the 
held in producing and improving the“ Touch 
of Gold” for all industry. 


FIRST IN SIZE 


"Norton City”, with its mile of buildings 
and thousands of workers is the largest single 
source of abrasive products world head- 


quarters for your “Touch of Gold”. 


FIRST IN RESEARCH 


Norton leads not only in developing new 
abrasives, bonds and processing techniques, 
but in cooperation with customers on grind- 
ing problems. From Norton laboratories have 


come such “Touch of Gold” exclusives as: 
New-Process Wheels, unequalled for uni- 
formity, identical performance and long 
32 ALUNDUM® Abrasive, one 
of the greatest developments im abrasive 
and NORBIDE* Abrasive, hard- 


est material made by man. 


FIRST IN PRODUCT-RANGE 
Norton offers you the most « omple te lune 
Norton ALU NDU Mabrasiwesand CRYSTO- 
LON* abrasives, together with Norton- 
developed bonds, make available hundreds 


even wear 


history 


of thousands of grinding combinations. 


FIRST IN SERVICE 
Your Norton Abrasive Engin er, skilled 


in every detail of abrasive manufacture and 
application, 1s ready to go into your plant, 
study your grinding problems and help you 


find the money-making answers 


FIRST IN QUALITY CONTROL 


Norton pioneered in the abrasive industry 
in the application of quality control to its 
manufact iting processes From the moment 
the raw materials enter the Norton plant 
mtil the finished grinding wheel. ire 
shipped, quality control plays an important 
part in assur you the quality product 


that will bring the “Touch of Gold te 


your grinding jobs 


NORTON COMPANY, WORCESTER 6, MASS 


Make sure your grinding 
gets the top 
value-adding “TOUCH OF GOLD” 

— with Norton 
abrasive products 





WNORTON 


ABRASIVES 
Making better products to make 
other products better 





*Trade-Maorks Reg. U.S. Pat. Off. 
ond Foreign Countries 





ENGINEERING AND 
EXPERIMENTS 
ON THE EVALUATION OF 
NOISE SAMPLES, A. J. F. Sis 
gert, The Rand Corporatio 
(J. of App! Phys ¥. de Oo. 8 
July 1952, p. 737) 
A mathematical development 
of a test for the estimation of 
whether a sample of noise meas 
urement can be assumed to come 
from a Gaussian noise distribu 
tion with predetermined para 


meters 


AN ANALYSIS OF SOME FAII 
URE DATA, D. J. Davis, The Rand 
Corporation 
(J. of Am. Stat. Asso \ i 
n. 258, June 1952, p. 113) 


Discussion of the technique 
employed to analyze failure data 
from human, mechanical, and 
electronic operations The ay 
pendix includes distributions of 
failure data for such items as 
clerical errors, automatic calcu 
lating machine failures, electri 
cal equipment failures, radar set 
component failures, and bu 


motor failure 


MANAGEMENT AND 
PERSONNEL 
HOW A SMALL SHOP USES 
QUALITY CONTROL, Don Spath, 
Chief Inspector, General Products 
Corporation, Jackson, Michigan 
(The Iron Age—v. 169. n. 25 
June 19, 1952, p. 143) 
Mr Spath describes the use ol 
Q C in a plant employing only 
180 workers. Several advantages 
of using quality control methods 
are listed. Certification of quali- 
ty has been possible ior a num- 
ber of different parts. Pictures 
of several charts and some of 
the products manufactured are 
included in this articl 
IS YOUR PRODUCT 
FUSSY? J. M. Juran 
(Factory Manage. and Maint 
v. 110. n. & Aug. 1952 p 125) 
In judging the quality of cer- 


TOO 


in subjective characteristics of 
ict, it is important to con- 

der requirements and interests 
a customer rather than the 
nspecto! engineers opin 
A method of charting cus- 
inspector objections to 


New handbook and catalog— 


yours FREI 


dustry 


For every branch of in- 


technicians in design, develop- 


ment, quality control, tooling, production 


supervisors, purchasing agents 


shows 


how to select and use industrial magni- 


hers. Write today: Bausch & Lomb Opti- 


cal Company, 


50213 Bausch St., 


Rochester 2, New York. 


SEQUENTIAL SAMPLING 
A NOTE ON THE SEQUENTIAL 
ESTIMATION OF MEANS, D 
R Cox 
(Proce 
Soc Vv 
447) 
The mathematical 
ment of a method for finding a 


of the Cambridge Phil 
48, Part 3, July 1952, p 


develop- 


population mean from a sequen- 
tial sampling procedure 


THEORY AND APPLICATION— 
GENERAL 
QUALITY CONTROL METH- 
ODS, Dorian Shainin, Hamilton 
Standard Division, United Aircraft 
Corporation 
(PART Ill How and Where 
to Control.” Machine Design 
v. 24, n. 9, Sept. 1952, p. 168) 
(PART IV Human Elements 
in Production Machine Design 
v. 24, n. 10, Oct. 1952, p. 193) 
Part III discusses the use of 
the p chart as‘a guide to the 
establish more 


A convenient 


best places to 
specif control 
graph to find the control limits 
for the p chart is given. The X 
and R chart and the Reset-Rur 
charts are introduced 


Part IV discusses some 


effects of statistical control meth- 


of the 


production personnel 
The use of such methods to effect 
favorable results s ndicated 


The Lot-Plot method of sam- 


; 


ods on 


plir g is described in some detail 
Parts I and II of this 
were reported in the Nov 
1952 Bibliography Section 
series is to be continued 
STATISTICAL EVALUATION 
OF RATIONAL AND STRATI- 
FIED METHODS OF SAMPLING 
James VY. Strela, Thompson Pro 
ducts, Inc 
(The Tool Enginee: 
n. 2, 3 and 4) 
Part I. Aug. 1952, p. 37 
Part II. Sept. 1952, p. 61 
Part III. Oct. 1952, p. 55 
Part I. Mr. Strela discusses 
the logic of the statistical meth- 
ods of sampling. The quincunx 
(sampling machine) is used to 


XXIX 


illustrate sampling problems 


The effect 


the sample distribution is d 


sample Size upon 


ri 
veloped in some detail 

Part II. The use of the range 
measure of distributior 


The X and 


developed along with 


as a 
spread is discussed 
R chart are 
the concept of control with re 
spect to an unknown standard 
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Part lll. The frequency distri- 
bution is related to control chart 
indicators llustrated with de- 
tailed interesting comparison 
charts 

This series 


STATISTICS 

REVIEW OF LITERATURE OF 
SYSTEMATIC SAMPLING, W 
R Buckland 
(Royal Statistical Society Jour- 
nal—v. 13, n. 2, 1951, p. 208) 

ON THE MOST ECONOMICAL 
SAMPLE SIZE FOR CON- 
TROLLING THE MEAN OF A 
POPULATION, H. Weiler, New 
South Wales University of Tech- 
nology 
(Annals of Math. Stat \ 23 
June 1952, p. 247) 

EXPERIMENTAL DESIGNS FO! 
SERIALLY CORRELATED 
OBSERVATIONS. R. M. Wil 
(Biometrika—v. 39, May 1952 
p. 151) 

COMPARISON OF TWO 
APPROXIMATIONS TO THE 
DISTRIBUTION OF THE 
RANGE IN SMALL SAMPLES 
FROM NORMAL POPULA 
TIONS, E. S. Pearson 
(Biometrika 39. May 195: 
p. 130) 

TIME INTERVALS BETWEEN 
INDUSTRIAL ACCIDENTS, B 
A. Maguire and others 
(Biometrika v 39 May 1952 
p 168) 

ANALYSIS OF OBSERVA- 
TIONS, E. W. Bastin and C. W 
Kilmister 
(Royal Society of London, Pro 

v. 212, May 22, 1952, p. 559) 

ON THE CONSTRUCTION OF 
TABLES FOR MOVING-AV 
ERAGE INTERPOLATION, W 
R. Thompson and C. S. Weil 
(Biometrics—v. 8, Mar. 1952, p 
51) 

AUTOMATIC MULTIPLE POINT 
CHECKING IN MODERN 
MASS PRODUCTION G 
Bradet 
(Microtecni v. 6, n. 2, 1952, p 
125) 

REPORTED—NOT REVIEWED 

STATISTICAL PROPERTIES OF 
PRESSURE CHANGE ALOFT 
W Kac iak and P A Langwell 
New York University 
(Journal of Meteorology—June 
1952, p. 172) 

A discussion of tests of nor- 
mality for certain data used in 


pressure change measurements 
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“DATAMATIC’ WEIGHT 
CALCULATOR 


IN PLOTTING EACH TEST 
WEIGHT ON STRIP CHART 


AVERAGES— 

IN CALCULATING AND 
REGISTERING THE AVERAGE 
FOR YOUR GROUP SAMPLING 


TOTALIZES— 

IN INTEGRATING 

OVERWEIGHT & UNDERWEIGHT 
AMOUNTS AND UNIT COUNT 
AMOUNTS INTO SEPARATE 
ELECTRIC COUNTERS 


THE "DATAMATIC" 
AUTOMATICALLY 

does all the work, produces all the records 
required for statistical or simple weight 
control at a single or at multiple lines 
when using sampling inspection§ tech 


niques 


THE "DATAMATIC" 

likened unto cash registers) would permit 
literally, a 14 year old child to operate 
5.W.C. for several production lines 


USES ANY CHECKWEIGH SCALE 
CHECK-WEIGHS EITHER NET OR GROSS. 


ONE “DATAMATIC” 


is being successfally used for S.W.C. on 114 production lines 
(Same product). 


ANOTHER “DATAMATIC” 


is being successfully used for S.W.C. on 
i production lines (one product) 
2 preduction lines (second product) 


Wight we suggest you request circular matier. 


Scale Specaltios & Systems nc. 


ROSELAND, NEW JERSEY 











QUALITY 
GL ALLE 


HOLDERS 


4 For “In Proces 


Order Samples Today 


Use Coupon 
Below 


VISI-TROL CORPORATION. Detroit 28 ; 


Please Ship Immediately 


1 Type A 16 x 24” /Sample kit 
1 Type B 11 x 16% | Price $15 


ced backer) ice 2 
Firm 
Address 
City 


Atta. of 


Grom the Scran hoa 


OPERATIONS RESEARCH 
SOCIETY OF AMERICA 
The first issue of the Journal of 
the Operations Research Society of 
America appeared in November 
1952. It consists primarily of a re- 
port on what occurred at the Found- 
ing Meeting of ORSA on May 27 
1952. Included are two invited pa- 
pers by Bernard O. Koopman and 
Russell L. Ackoff and a summary of 
other activity by Thornton Page, the 
Editor of the new journal 
The formal papers relate to the 
fie-ds of Mathematical Probability 
and Statistics which are also basi 
to Statistical Quality Control. In the 
examples of non-military use of 
methodology 


operations research 


summarized by Dr. Page, are in- 
stances relating to merchandising 


inventory control, and “efficiency’ 
engineering. The analysis appears 
to be primarily by the method of re- 
vision of basic assumption by break- 
ing the operation into component 
elements that may or may not be 
interrelated. These problems were 


An indi- 


cation was also given that operations 


all of the specific variety 
research could be useful at company 
headquarters in dealing with broad 
problems “ here company poli y and 
like items are important 
The officers of the new society are 
President Philip M Morse 
Massachusetts Institute of Tech- 
nology 
Vice President Robert F. Rine- 
hart, Case Institute of Technol 
ogy 
Secretary—J ohn B 
Arthur D. Little, Inc 
Treasurer Alfred N Watson 
Massachusetts Institute of Tech- 
nology 
The American Society for Quality 
Control takes this opportunity to ex- 


Lathrop 


tend its best wishes to this new soci- 
ety 
BIBLIOGRAPHY OF 
WARTIME QC REPORTS 

This is a suggested list of refer- 
Additional in- 
formation may be obtained by writ- 
ing to the Office of Technical Serv- 
ices, Department of 
Washington 25, D. C 

Orders for 
available in 


ences on the subject 


Commerce 
reports w hich are 
printed or mimeo- 
graphed form should be directed to 
the Office of Technical 
Washington 25, D. C., 


Services, 


accompanied 


by check made payable to the Treas- 
urer of the United States. Orders 
for other reproduction 
(microfilm, enlargement prints, pho- 
tostat) should be forwarded directly 
to the 


types ofl 


Library of Congress 
Photoduplication Service 
Publication Board Proje ct 
Washington 25.D.C 


accompanied by a check made pay- 


able to the Librarian of Congress 


PB13212 U. S. QUARTERMASTER 
CORPS, “Inspection Handbook ot 
Sampling for Quality Control,” 
(Inspectors’ edition) 1945. 55p 
illus. Mi $1.00 Ph $4.00 

(V. 1, p. 1445) 


PB17522 WORKING 
and OLDS, E. G 
tion to Statistical Methods of 
Quality Control in Industry, and 
Outline of a Course of Lectures 
and Exercises,” Apr. 1944. 80 p 

tables. Mi $1.00 Ph $6.00 

(V. 2. p. 78) 


HOLBROOK 
An Introduc 


forms 


PB21171 U. S 
SENAL, PA 
of Quality 
15p Mi $.50 


FRANKFORD AR- 
Statistical Methods 
Control,” Aug. 1943 
Ph $1.00 
(V. 2, p. 546) 


PB21172 U. S. FRANKFORD AR- 
SENAL, PA Discussion of the 
Application of Statistical Methods 
of Quality Control,” n.d 6p M 
$.50 Ph $1.00 ’ 2. p. 546) 


PB21173 U. S. ARSENAL, FRANK- 
FORD, PA Procedure for Com- 
puting the Central Line on a Con- 
trol Chart,” n.d. 5p. charts. Mi 
$.50 Ph 1.00 (V. 2, p. 216) 


PB27165 FIZZELL, J. A. and others 
Quality Control Reports: Nos. 1- 
12. May-Sept. 1945. 222p. tables 
graphs. Mi $5.00 Ph $15.00 Mim- 
eo $2.00 (V. 2, p. 766) 


1. Introduction of Statistical 
Quality Control at Illinois Testing 
Laboratory 

2. Organizations Concerned with 
Statistical Quality Control 

3. Statistical Quality Control at 
the St. Louis Division of American 
Stove Co 

4. Quality Control at the Lukas- 
Harold Corp 
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5. Statistical Quality Control in 
Radio Manufacture 

6. Quality Control at the Hoover 
Ball and Bearing Co 

7. An Adaption ol Statistical 
Quality Control at Aldens 

8. An Application of Statistical 
Quality Control at the John Deere 
Tractor Co 

9. Statistical Quality Control at 
Lox kheed 

10. Some Aspects of Quality Con- 
trol in the Steel Industry 

ll. Bibliography 

Quality Control 

12. Some Experiments Illust: 
Principles of Quality Contro 


PB39492 HARRIS, F. P Qualit) 
Control at Picatinny Arsena 
Mar 1946 263p. photos forms 
graphs. Mi $6.00 Ph $18.00 

(V. 3, p. 292) 


PB39493 COHEN, A. C.. Quality 
Control Through Sampling Ir 
spection Oct. 1942. 46p. charts 
tables ! s Mi $1.00 Ph $400 

(V. 3. p. 119) 


? 


PB60934 WALLIS, W. A Inspec 
tion Plans for Ranges of 14 and 32 
Observations June 1945 28p 

raphs, tables. Mi $1.00 Ph $2.00 
(V. 5, p. 241) 


I parenthe ses a 


each item refers to the 


. T....) > 
phy of Scientific and Technical Re 


ports (V. 1-11) and Bibliography 
f Technical ports,” (V. 12-date) 


S. Department 


ices and most U 
pository libraries 


ABBREVIATIONS 
Ph—Photostat 


SHORT COURSE 
ANNOUNCEMENT 
The Washingtor University St 
Louis, Missouri, announces an WU 
tensive training course in Quality 
Control which it will offer on March 
19-27. 1953. The staff for this course 
vill include Mason E. Wescott Rut 
gers University; Donald J. Kaufmar 
and Joseph Movshin Washington 
University. The tuition will be $100.00 
and will cover the necessary suppl es 
and equipment. Further information 
can be obtained rom Donald J 
Kaufman Industrial Engineering 
Dept Washingtor University St 


Louis 5, Missour 
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FOR |} 2200027 |MPERSONAL INSPECTION 
CHOOSE DIAL COMPARATORS 


Ames Dial Comparators make the inspection of duplicate parts an 
extremely simple, rapid and accurate operation. Ames Comparators are 
strictly impersonal in their accuracy the results being in no way de- 
pendent on the skill or judgment of the operator. The pressure of the 
gauging members against the work is mechanically determined and 





therefore uniform 
Check the Ames Dial Comparators shown — onc 
of them may solve a Quality Control problem for you. 


Ames No. 1 Dial! Comparator is an easily ad- 
justable bench model that measures objects up to 
“ in cross section. The table bracket may be 
quickly located and locked in position on the 
column. The table itself may be further positioned 
and locked for final fine adjustment. This com- 
parator is designated Ames No. 1W when equipped 
with dead-weight contact pressure and contact 
area to ASTM specifications tor measuring resilient 
materials, such as rubber, plastics, etc. 


Ames No. 2 Dial Comparator is a compact, 
stable bench model for measuring non-yielding 
materials — sheet metal, glass, hard rubber. The 
2“ diameter table is adjustable to bring pointer 

zero. Ames No. 2W is similar to the Ames No 

but is furnished with dead-we ight contact pres- 
sure and contact areas to ASTM specifications for 


checking textiles, plastics, sheet rubber, et 


Ames No. 13 Dial « omparator fea- 
tures flat-ground, cast-iron base of 
ample size for using V-blocks and 
locating fixtures for checking rounds, 
flats and odd shapes. Also, the No 
13 can be fitted with a fine adjust 
ment for close setting. Accurately 
adjustable bracket holds any Ames 
Micrometer Dial Indicator 


Ames No. 130 Dial « omparator 
is designed especially for inspect 
ing comparatively large parts. For 
this reason, the flat-ground steel 
base, the adjustable indicator sup- 
port on which can be mounted any 
Ames Micrometer Dial Indicator, 
and the upright column are pro- 
portioned to suit the user's particu 
lar requirements 


Send us your Quality Control job specifications, and we 
will supply complete details and proposal without obligation. 


B. C. AMES CO. , 


#t Micrometer Dial Gauges e Micrometer Dial Indicators 





ee es ea 


ndustry ore 


S lurTEv 


TORQUE WRENCHES 
a _ —— 


@ Permanently Accurate 
@ Practically indestructible 


@ Faster—Easier to use 


@ Automatic Release 


@ All Capacities : 
iN 


i} / 
tvery 


manufacturer 
design and 
production man 
should have 
this valuable 
data Sent upon 
request 


foot pound 


s from @.6000 


AMERICAN SOCIETY 
NEWS 


EXECUTIVE COMMITTEE 
MEETING 
At the invitation of the Midwest 
Conference Committee, the second 
Executive Committee 
1952-53 was held during the Seventh 
Midwest Conference in Indianapolis 


meeting ol 


The meeting was held on Saturday 
November 22, at the Hotel Claypool 

The following major actions were 
taker 

Committee Appointments 

The appointment of Maj. Gen. Les- 
lie E 
Shewhart Medal Committee to fill 
the vacancy left by the resignation 
of Warren R. Purcell was announced 
by the 
the Executive Committee 


Simon as chairman of the 


president and approved by 


New Sections 
It was noticed that the name of the 
60th section of our Society was in- 
advertantly omitted from the last 
Society News column. This is the 
Louisville Sectior 
I requirements for ad- 


which satisfacto- 


Wew OPTICAL METHOD 
GUARANTEES PRECISION 





The absence of mechanical 
or electronic parts assures 
superior accuracy end re- 
liebility since the optical 
method is practically un- 
affected by Seat, weer of 
ports, becklash, etc 


This LEITZ ORTHOMETER speeds up inspection, 
ollows more then one person to view scele 
simultaneously. The only moving parts ore the 
contect tip and mirror 

One qreduction represents 50 millionths 


Guerenteed accuracy over full range of 200 
qreductions (.010") is .00001" 


GEORGE SCHERR CO.. Inc. 


SE SAFE SEND FOR GUIDE 


“OPTICAL MEASURING METHO®S”™ 





COMPLETE LINE OF PRECISION INSTRUMENTS 


200-OC LAFAYETTE ST. « N.Y. 12, N.Y. 


mission immediately 
Annual Meeting 
Currently groups are 
applying for These 
will be Sections 63, 64 and 65. The 
Executive Committee authorized the 


following the 


three new 


section status 


Executive Secretary to recognize the 
Nebraska and Richmond 
Sections just as soon as they have 


Eastern 


fulfilled the requirements. It is ex- 
pected that the third group, Kansa 
City, will have completed the re- 
quirements in time to receive official 
recognition at the next Executive 
Committee Meeting 


Division Setup 

The application for the organiza- 
tion of a Chemical Division was ap 
proved. The Charter for this divisior 
was presented by the president 
Simon Collier, at the P: 
ference on December 6 
dent Julian H 
pointed trustee of the Division 


nceton Con- 
Vice-pres 


Toulouse was ap 


The Society now has two active 
divisions which have been set up to 
serve the needs of members in the 
textile and chemical industries. This 
plan of organization within _ the 
structure of the Society should re 
sult in enabling members in those 
industries to get together more cor 
veniently on common problems 
tentative Constitution and By- 
for divisions were reviewed 
have been forwarded tu the Cor 
stitution and By-laws Committe 
and the Professional Ethics ( 


mittee 


Contributions to Shewhart 
and Brumbaugh Funds 
The following contributions 

received for the Shev 


Brumbaugh Av 


been 
Medal and 
funds 
Shewhart Medal 
Metropolitar 
Brumbaugl Award 
Metropolitar $50.00 
$25.00 


$50.00 


9 


Georgia 
National Conventions 

The Program Committee for the 
Seventh National Convention to be 
held at Convention Hall in Phila- 
delphia on May 27, 28 and 29, 1953 
announced completion of its work in 
lining up a program which it hopes 
will be sufficiently varied to appeal 
to all of the diverse interests in the 
Society 
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Upon recommendation of the Gen- 


eral Conventic 
ported by the 
Weaver, the 


yn Committee, as re- 
> chairman, Wade R 


Executive Committee 


accepted the invitation of the Mon- 
treal Section to hold the 1956 Na- 


tional Convent 


ada, and that 


tion to hold th 


ion in Montreal, Can- 
of the Michigan Sex 


e 1957 Convention iz 


Detroit, Michigan 


Film Library 


Another mile 
ment of Society 
s the 
rent 
set up the 
‘ommittee aut 


to purchase t 


fense De partm 


quality control 


stone in the develop 
f ts men 

film 

it a nominz 

Exec 


horized the treasuret 


brary, the 


wo copies of U De 


ent zo! on 


be 


eady rr oper 


film 


ims are recel 
proximatel 
The rental fe 
shed at $2.50 
the antic pated 
dering films 


the d 


fy 


ised 


per 
dematr 


on } libra 


ay o lays the films 


a 1 V | be asked 0 


they will 
week. In addition 
a fine of $1.00 per 


varged if the 


postmarked \ iin 24 


last showing 


venture represents 


appre 
ggestions 
r, AS.Q.C 
York 


ffered | the So- 


Please 
Paul Rol 
o LB.M 


THE MEMBERSHIP CORNER 


Although the 
newing membe 
past, there sh 
f efforts to stir 

embers 

List of 


peen con 


termir 


date tor 


rships is two 


r 


ould be 1 essening 


nulate the interest of 
have not pi 1 their 
delinquent wnembers 


piled and forwarded 


all Section Secretaries This in 


tion shou 


to Mer 


nembership 


lapse unnotk ed 


Id prove an invalu- 


nbe shiy “ommittees 


be allowed to 
A specific example 


what one Section is doing in this 


regard consists 
follow-up lette 
members. Not 


enumerate seve 


of not one, but two 


all delinque nt 


on! do these letters 
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MEASURE 


RING CHECK 
neduces REJECTS 


IN MICROINCHES RMS 


%) THE FEDERAL BEARINGS CO., Inc. 
uses the PROFILOMETER 


The Federal Bearings Co., Inc., of Poughkeepsie, New York, is one 
of the country’s largest producers of precision ball bearings. As a 
manufacturer who produces the finest in bearings, it is essential that 
all raceways of the inner and outer rings comprising a Federal bearing 


have an extremely fine surtace finish 


To check the surface finish of such rings during manufacture and before 
final assembly, Federal relies on the Prohlometer as an essential part of 


their production process 


Federal, previous to the adoption of the Profhlometer, checked surface 
finish visually; and after assembly tested for smoothness of operation 
under pressure run-out. Due to the exacting standards which the company 
maintains, this method often slowed production due to surface finishes. 
With the adoption of the Protilometer, however, surtace finish of the 
bearing rings is now checked before final assembly. Result—precision 
quality control of bearings at all times during manufacture and a 
minimum of rejects prior to final bearing assembly 


This is just another example of how industry 
today is using the Profilometer in production 
processes as an important shop instrument 


lo learn bow the Proflometer can help cut 
costs m your production uvrite today for 
Practical Operating 
Features of the Proflometer; Your Needs in 
Roughness Measurement 


these free bulletins 


Profilometer is a registered trade name. 


Mic ROMETRICAL 
MANUFACTURING COMPANY 


formerly PHYSICISTS RESEARCH COMPANY 
Instrument Manufacturers 


ANN ARBOR 2 





MICHIGAN 


vantages of belonging to the ASQC 
but they have enclosed a stamped 
self-addressed envelope for con- 
venience in returning a brief ques- 
tionnaire. This questionnaire is to 
be returned to the Section in the 
event that the member cannot re- 
new and is designed to aid in the 
determination of major factors re- 


sponsible for loss of members 


Full advantage should be taken of 
the mid-year reduction in dues for 
new members. Potential members 
who have shown reluctance to join 
our Society should be made aware 
of the opportunity to become full- 
fledged participants in Society activ 


ities at a reduced cost 


Above all, Section Membership 
Committees must not be permitted 
to fall prey to the forces of lethargy 
which inevitably ensue after the 
rush of enthusiasm accompanying 
the first meetings of the new fiscal 
year. This is the time for careful 
planning and constructive review of 
mistakes and oversights, with an eye 
to sowing the seeds that will bea: 
ruit in the form of membership re 


rewals next September: 


ELECTRONICS TECHNICAL 
COMMITTEE NEWS 


The Electronics Technical Com- 
mittee has been in operation a little 
over two years. During that time it 
has recommended electronics pro- 
grams for the National Convention 
has compiled a bibliography on elec- 
tronics quality control articles 
which is available on request from 
ASQC headquarters in New York 
City, has served when requested as 
a reviewing agency for the Editorial 
Board on electronics articles sub- 
mitted for publication, and has been 
actively engaged in exploring the 
field of vendor certification in elec- 
tronics. This latter project includes 
an attempt to reach au agreement 
for specific components on classifica- 
A.Q.L.'s 


tion of defects sampling 


plans et 
Frankly 


how many ASQC members are in- 
Should 


we are not too sure just 


terested in this committee 
we continue as a committee or or- 
ganize as a division” Have the things 
we have been working on been of 
iny great use to the members? Are 


there other projects that we should 


be looking into? These are some of 
the questions that we would like 
very much to have answered by you 

If you are interested in the com- 
mittee or its work, or have any sug- 
gestions or ideas concerning it 
please write to the chairman, Leon 
Bass, General Electric Co., Syracuse 


N. Y 


BRUMBAUGH AWARD 
NOMINATIONS 


Members of the Society 
requested by the Brumbaugh Award 
committee to submit the names of 
candidates for the 1952 Brumbaugh 
This award repre- 
in which ASQC 
seeks to honor outstanding service to 
It is made each year to 


are being 


Award recipient 
sents another way 


the Society 
the author of the paper published in 
Industrial Quality Control that has 
been judged by the Brumbaugh 
Award committee to have made “the 
| 


greatest development of industrial 


_ 


applications of quality control 
Nominations for the 1952 award 

should be limited to those autl 

whose pape rs were published i 


VII of IQC (July, 1951—May 


inclusive) 


Use Eliott ‘Quality ° Displays eee 


Remind your employees that they have an 


important, personal stake in maintaining quality 


workmanship 


Produced every week for fresh appeal, these color 
ful, 17” by 22” posters reflect today's needs today! 
They're mailed, weekly, too, for regular change 


Priced to fit any modest budget, Elliott “Quality” 
posters can be displayed in every department and 


work area for “full-coveroge” 


Convenient, steel 


display hangers ore furnished on a loan basis dur 


ing your subscription 


Send TODAY for your FREE set of sample Q-C 


displays and descriptive folder! 


Write to 


Department 31 


ELLIOTT SERVICE COMPANY 


46 


No obligation 


JOB 


30 NO. MACQUESTEN PARKWAY eo 


SECURITY 


MOUNT VERNON, W. Y 
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Utilizing ENDURO Stainless Steel 
Eastman Kodak ompany has 
developed this safe comtinn 
ous process which replaces the old | 
method of making silver 
crystals by evaporation in 
open porcelain Tishes 


eck 


ENDURO STAINLESS STEEL 





Makes Continuous Photo Silver” Process Practical 


@ Near-perfect purity is essential for silver 
nitrate crystals, chief ingredient of photographic 
emulsions. Neither contamination products, nor 
contamination from process equipment, can be 
tolerated. 


That's why, in Eastman Kodak Company's rela- 
tively new continuous process for manufacturing 
photo silver,” all product-contacting surfaces 
are ENDURO Stainless Steel. The 75-pound silver 
ingots —99.97 pure—are dissolved with nitric 
acid in ENDURO containers. Crystals are formed 
and grown in 1000-gallon ENDURO tanks, spun 
in ENDURO baskets and dried in ENDURO dryers 


Here, ENDURO resists the action of silver-dissolv- 
ing nitric acid. It faithfully protects the purity 





See and Hear 


“THE STORY OF STAINLESS” 


Corp. Dept.T-4.4 V ' A gol . 
or write Reput Stee 7 ‘ ‘ ! ~\ 








of the silver salts. ENDURO does not contaminate 
metallically. It resists rust and corrosion, is remark- 
ably easy to clean and to keep clean, discourages 
the accumulation of possible contaminants. 


Have you a special problem—in process or prod- 
uct? Republic—world’s largest producer of alloy 
and stainless steels—offers you the confidential 
services of technical and metallurgical staffs. Your 
letter will bring prompt and competent assistance 
on any development work involving the use of 
stainless steels. Just write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 
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Other Republic Products include Corbon and Alloy Steels —Pipe, Sheets, Bolts and Nuts, Tin Plate, Tubing, Niles Barrels and Drums 





Naturally the committee must SHEWHART MEDALIST 
rely heavily on the response of in- NOMINATIONS 
dividual readers of IQC to assist it 
in recognizing that paper which has 


best met the criterion on which the 
the for the 1952 medalist to whom the 


The Shewhart Medal committee 
announces that nominations are open 
award is based. Members of 
Society are therefore urged to help award will be made at the Philadel- 
the committee in its work by sending phia convention of the Society in 
in immediately names for the 1952 1953. The committee has expressed 
award. Send your nomination now the considerations on which the 
to the chairman of the Brumbaugh nominations should be based as fol- 
Award committee lows: “Outstanding contributions to 

Halsey H. Kent the 
Eastman Kodak Company 

333 State Street 
Rochester 4, N. Y 


science of quality control, suc- 
cessful promotion and management 
of quality control programs, and 


service to the art and to the Society 





are among the factors which should 
be considered in selecting nominees - 


POSITIONS WANTED 


Nominations for this award are in- 
Address all replies to bor number references 


to: American Society for Quality Control vited from members of the Society 


Room 5036. 70 East 45th Street. New York groups of members or Sections 
17, N.Y Membership in the Society is not a 





requirement for eligibility, and it is 

Engineer and _ statistician regis desirable that nominations be made 
tered, senior member ASQC, mem on a broad national and international 
ber ASME, experienced in analyzing scope rather than on a sectional basis 
research process control and Inspec one ; . 
' ' The method used by the 1951 com- 
tion problems by statistical methods 2. - 
Wishes position in quality control mittee in handling nominations will 
inspection division. Please reply to be followed. After a nomination is 


Box 9D1 at the above address received, the committee may request 





ASSISTANT CHIEF INSPECTOR WANTED 


by 


Progressive Manufacturing Company, 


s leader in 
rating AAA-1 


mechanical e« 


We expect t 
seck a man 
we want i on 


mf t onfenr t 


Work consists of organiz ul supervising im 
both fabrication and assen including design 


and mechanic 1, equipment 


lectrical Engines 
three years work 
electrical products 
Either a keer 


administrative t 


ems 


This is a permanent positior Salary will be established 
with experience and proof of ability. We will reimburse a it-of 
pocket expenses incurred in mnection with interviewing, moving 


etc. Excellent living and community nditions 


REPLY TO BOX 9K! ASQO.C. ROOM 503¢ 
NEW YORK 17, N. Y 








the nominator to furnish whatever 
supplementary inforrnation is avail- 
able on the nominee’s accomplish- 
ments to complete its own file. For a 
new nominee, the committee will re- 
quest complete background informa- 


tion 


Although responsibility for select 
ing a medalist rests with the com- 
mittee it welcomes wide-spread 
interest in the nominations and needs 
the assistance of the members in 
naming suitable candidates from 
whom to choose. Deadline for the 
nominations is Jan. 31, 1953. Name 
of all nominees should be sent to the 
chairman of the Shewhart Medal 


committee 
Maj. Gen. Leslie E. Simor 
Office, Chief of Ordnance 
Washington 25, D.C 





CONSULTING SERVICES 


Responsibility of the American Society for 
Quality Control, Inc., for Consulting Services 
advertising is limited to certification that ad 
vertisers hold the grade of membership in the 
Society stated in their advertisements. Qual 
ication requirements for the several grades 
of membership are set forth in the Constitu 
ron of the Society 





Management Controls 


POUNDED IN 1945 


References and Literature on Request 
Senior Partner 699 Rose Ave 
W. E. JONES Des Plaines, Itt 
Fellow, ASQC Vanderbilt 4-6533 








Consulting Services in Quality Contr 
RALPH E. WAREHAM 
Fellow, ASQC 


122 Orchard Ridge Telephone 
Chappequa, New York Chappequa 1-0715 








HARMON 5S. BAYER 


424 Book Building Telephone 
Detroit 26 Michigan WOodward 5-0202 
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Little Sitwer, M4 
BERNARD HECHT 
Ceonsultent in Quality Contre! 
Management—I nstruction—Organization 
in-plant Training 
Senior Founding Member Cost Reduction 
asac roduct Improvement 














INDUSTRIAL QUALITY CONTROL 





1 MODELS 
3 SCREEN SIZES 


Bench Type 
Bench Type 1% be “os 
14” Diam. Screen _ 
Pedestal Type Models 
14” Diam. Screen laraees 


Unsurpassed Inspection Versatility 


JONES & LAMSON OPTICAL COMPARATORS 


The Essence of Quality Control 


Jones & Lamson Optical Comparators are designed and built like rugged machine tools to withstand 
vibration and hard use. Yet they have the built-in accuracy to satisty the most exacting laboratory 
standards 
@ They meet the requirements of toolroom, laboratory and production inspection 
@ They precisely measure height, depth, lead or spacing, as well as angles to degrees and minutes. 
They will measure to .0001 
@ Theycompare intricately contoured parts with a master outline 
@ They are convenient to operate, easy to set up and read direct — usthout computation, 
@ They operate under normal lighting conditions. No darkroom is needed 
@ They will photograph the enlarged shadow and record its relationship to a master chart 
@ Several persons may study the shadow at the same time 
@ They will inspect and measure surface contours, as well as profiles of objects such as type 


and measure the amount ot error. 


faces, stamping dies, punches, worn tools, etc. 


Direct Pedestal Type 
Projection 30” Diam. Screen 
Type 
Vertical Type mee 


14” Diam. Screen 
Jones & Lamson Machine Company 


és J 
510 Clinton Street, Dept. 710 
Springfield, Vermont, U.S.A 
Please send Comparator Catalog No. 402 
| NAME 
JONES & LAMSON -_ 


q) Since 1835 
4 \ STREET 
JONES & LAMSON MACHINE COMPANY ® COMPARATOR DIV. 
510 Clinton St., Springfield, Vt., U.S.A. : * Dept. 710 City 
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seee Ks ===> A complete line of STANDARD CHARTS 
and FIXTURES is maintained by us 


Machine Tool Craftsmen 




















You Use Only ONE MASTER 
with the DIMENSIONAIR! 


| > 7 
Don’t let custom 


, mislead you... 


003” for 
Clecrance and Measuring Range 
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Jets .003°° below on both 
sides of plug. (Total .006 
MORE RANGE 

MORE WEAR 





The magnification is fixed. . . 
that is why its scale can be calibrated. 


Both the Dimensionair and the master ring are constant. Only the dimension of 
your workpieces can vary. Because the Dimensionair is a precision measuring 
instrument with a constant scale value, only a single master is required to check 
the zero location. Don't let past customs mislead you. The Dimensionair is the 
only air gage built with enough precision to permit you to use a single master 


When the Plug Wears You’re Still Safe with 
the Dimensionair. 


FIRST. This is so because the Dimensionair’s greater measuring range allows 
greater clearance which in turn results in less plug wear. (The Dimensionair 
Range is .003” on a 2500 to | magnification. ) 


SECOND. Only jet wear can change calibration. Dimensionair jets can't wear 
because they are deeply recessed into the plug body. (On Dimensionair Plugs 
each jet is .003” below the plug surface.) Hence, a plug can be worn a great deal 
more than usual without any fear of wearing into the face of the jets. 


THIRD. When a plug eventually wears to the danger point you will be warned 
because the gage will clearly show that the readings are no longer stable when 
you test the plug in the master ring 


FOURTH. Because the jets are located so much deeper than has been customary, 
they are protected from damage and because the jet holes are larger, there is less 
danger of the holes becoming clogged with dirt. 


A single master is common practice in using Dial Indicators and other types of 
precision indicating gages. The inherent precision of the Dimensionair makes 
it possible for you to continue this practice. Those who already own Dimen- 
sionairs find this to be true. It is worth your while to learn how satisfactory it is 
to use the Dimensionair. FEDERAL PRODUCTS CORPORATION, 1151 Eddy 


Street, Providence 1, Rhode Island. 


Largest manufacturer devoted exclusively to designing and 
manufacturing ali types of DIMENSIONAL INDICATING GAGES 
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